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ABSTRACT 

General and specific safety procedures and 
recommendations for secondary school science labora lories are 
provided in this guide- Areas of concern include: (1) chenicals 
(storage, disposal, toxicity, unstable and incompatible chenicals); 
(2) microorganisms: (3) plants; (4) animals; (5) electricity; (6) 
lasers: (7) rockets: (8) eye safe'ty and protective eye devices; (9) 
equipment producing ionizing radiation; and (10> radioisotopes- 
Pertinent Pennsylvania laws are cited for appropriate areas- An 
appendix contains various items pertaining to laboratory safety 
considerations including lists of non-recommended chenicals, 
carcinogens and their synonyms, lists of radioisotopes and their 
sources, and rules and regulations of the United States Nuclear 
Regulatory Commission- (JN) 
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GUIDE FOR SCIENCE LABORATORY'SAFETY 

I. General Safety Procedures for the Science Laboratory 

It is recommended that science teachers observe the following safety procedures: 

1. Periodically review with the students the condition and proper location and use of safety 
devices such as fire extinguishes, safety showers, first lid kits, fire blankets and eyewashes. 

2. General good housekeeping procedures should be adhered to, with emphasis upon the proper 
maintenance and storage of chemicals and equipment. 

3. Students should be made fully aware of fire precautions, accident procedures, and evacuation 
routes. 

4. The instructor should strictly follow federal, state, and local regulations relating to school and 
laboratory safety. 

5. Laboratories should be provided with chemical spill packages, metal containers for the disposal 
of broken glass, and a sand-filled container for the disposal of matches. 

6. Laboratories should be equipped with main shut-off values and switches for water, gas and 
electricity. 

7. Hazardous materials should be maintained under lock and key at all times. Maintain minimum 
amounts of chemicals in the classroom. 

8. Lock all laboratory and storage facilities when they are not under direct supervision. 

9. Label and date all reagent bottles. 

10. Protect your^students against poisoning by providing adequate ventilation for volatile sub- 
stances, and by providing instruction on the avoidance of ingestion of chemicals or plants. 

1 1. Provide adequate shielding when performing demonstrations where the dangers of explosion, 
implosion or spattering of chemicals exists. 

1 2. Always stress safety in demonstrations or student experiments. 

13. Provide sufficient time for students to set up equipment, perform the experiment, and proper- 
ly clean up and store equipment and chemicals after they are used. 

14. Instruct students concerning specific hazards and precautions at the beginning of each ex- 
periment. 

15. Instruct students never to eat or drink in the laboratory and never to use laboratory glassware 
as food or drink containers. 




16. Demand that chemicals goggles be worn at all times in the laboratory. This is required by 
Pennsylvania law. (Act 1 16 of 1965). 

17. Instruct students never to perform an unauthorized experiment or to use unauthorized equip- 
ment or materials. 

18. Caution students to exercise care in noting odors. Insist that they never taste, touch, or smell 
substances without specific instructions from the teacher. 

19. Never pipitte chemical reagents by mouth. 

20. Instruct students concerning the proper procedures and precautions involved in inserting 
glass tubing into a rubber stopper. 

21. Instruct students to alwa>s slant tjst tubes away from themselves and/or o^her persons when 
heating them. 

22. Do not allow students to discard matches or other insoluble material in sinks. 

23. Insist upon caution regarding long hair or loose clothing, especially when using sources of 
open flame such as burners. 

24. Insist that students wear laboratory aprons or coats when working in the laboratory. 

25. Do not allow open shoes or sandals in the laboratory. 

26. Discourage students from wearing contact lenses in the chemical laboratory because of the 
dangers involved in case of chemical splashes or volatile substances. 

27. Do not allow students to keep materials other than laboratory notebooks in the work area. 

28. Caution students that it is unsafe to touch the face, month or eyes or any other area of the 
body after working with plants, animals or chemicals until they have thoroughly washed their 
hands. 

29. Provide adequate supervision of the laboratory at all times. 
II. Some Specific Safety Procedures Regarding Chemicals 

A . Ch emical Storage 

Proper chemical storage should prevent unauthorized removal of chemicals, protect the school 
environment from excess chemical emissions, and provide protection from fire. 



The chemical storage room should be well ventilated, protected from sunlight and localized 
heat sources, and dry. It should always be kept locked when not in use. The following precautions 
should be taken: 



» 

Flammable liquids (includes gasoline, kerosene, methyl acetate, alcohols, ketones, petro- 
leum ether, pyridine, toluene, turpentine, xylene). 

Store in safety cans not larger than one gallon capacity. Place in a separate metal 
cabinet. 

Oxidizers (includes ammonium nitrate, potassium nitrate, potassium permanganate, 
sodium nitrate, metallic sulfates or permanganates). 

Keep in a locked, light free metal cabinet. 

Remainder of the chemicals* 

Provide controlled storage, providing special handling where required by the nature 
of the substance. 

a. Metallic sodium or potassium must be stored under kerosene. 

b. Do not store containers of sodium, potassium or calcium on shelves above aqueous 
solutions or containers of water. 

c. Store and cut white phosphorus under water. Change the water occasionally as it 
becomes acidic. 

Ether (Diethyl ether) 

Ether requires special care for its storage and use. 'Ether slowly reacts with atmo- 
spheric oxygen to form explosive peroxides. These unstable peroxides tend to concen- 
trate because they are less volatile than the ether from which they were formed. We 
recommend that ether should be purchased in small quantities and discarded within six 
months after the container has been opened. 

Refrigerator Storage of Chemicals 

Ether or other flammable or explosive substances should only be stored in laboratory - 
type spark and explosion - proof refrigerators. Home-type refrigerators are not suitable 
for this type of storage because they have numerous open - type switches which may 
spark and ignite any flammable or explosive vapors present. 

Storage of Chemicals in Fume Hoods 

Chemical fume hoods are not designed for storLge of volatile or flammable reagents, 
and should not be used for this purpose. Hood ventilating systems are not designed for 
continuous operation. A corrosive atmosphere may develop, causing the loss of labels. 
Hoods do not provide security for chemicals. Any use of a hood for storage should be 
discouraged. 



B. Chemical Disposal 



Small amounts of dilute acids, bases or salts may be flushed down the drain with large amounts 
of water, but care should be taken to be certain that all chemicals disposed of in this manner are 
water soluble, non-toxic, and in low concentrations. 

Toxic or insoluble solids should be disposed of in crockery storage jars with lids. The contents 
should be disposed of following proper procures. 

Following is a partial list of materials which can be disposed of in a land fill or released to the 

air: 

Argon 
Asphalt 

Batteries, Dry Cell 
Boron 

Bromochloromethane 
Calcium Carbonate 
Calcium Oxide 
Carbon Tetrafluoride 
Chromium 
Crude lime 
Dichloromethane 
Epoxy resin systems 
Ferrosilicon 
Helium 

Hexachloroethane 
Hexafluoroethane 
Hydrogen 
Latex 

Magnesium Oxide 
Metal Scrap 

Molybdenum, insoluble compounds 
i Neon 

'Nitrogen 
Nitrogen trioxide 
Osmium tetroxide 
Oxygen 
Ozone 
Py^ethruum 
Silica 
Sulfur 

Sulfur hexafluoride 
Tetrabromomethane 
Tin, organic compounds 
Titanium oxide 
Trifluormeihane 
Urea 

Zinc Oxide 



Other compounds should be disposed of using the services of a licensed chemical disposal 
company. 

The following chemical disposal companies are licensed to operate in Pennsylvania. The 
inclusion of their name and address in this publication is for information only and does not imply 
an endorsement or recommendation by the Department of Education. 

Ecology Chemical and Refining Co. 
Brush Creek Road and Penn Street 
Manor, PA 15665 

Telephone: (412) 864-5237 or 
(412) 661-3434 

Reclamation Services, Inc. 
2042 Lenhart Road 
Lansdaie, PA 19446 

Telephone: (215) 368-3100 

U. S. Utilities Services Corp. 
470 Mall Circle Drive 
Monroeville, PA 15046 

Telephone: (412) 373-1370 

Waste Conversion Co. 
2869 Sandstone Drive 
Hatfield, PA 19440 

Telephone: (215) 822-8996 N 

Resource Technology Services, Inc. 
6 Berkely Road 
Devon, PA 19333 

Telephone: (215) 687^592 

C. Chemical Toxicity 

Toxic chemicals may be classed as nuisances, irritants, corrosives, anaesthetics, allergens, 
carcinogens, mutagens, teratogens, toxins, and central nervous system depressants. Chemical entry 
occurs through the digestive tract, respiratory tract, or skin. The respiratory tract is the most 
common entry pathway. 

1. A partial list of substances whose fumes or dust are toxic when inhaled is as fallows: 

Acetic Acid (concentrated) 
Ammonuim hydoxide 
Benzene 
Bromine 

Carbon disulphide 
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Carbon monoxide ; 
Carbon tetrachloride / 
Chlorine ' 
Formic acid 
Hydrochloric acid 
Hydrofluoric acid 
Hydrogen sulfide 
Iodine 
' Mercury 
Nitric Acid 
Nitrogen-Oxides 

Plastics (especially fumes when burning) 
PerchlQric acid 
Potassium hydroxide 
Sodium Hydroxide' 
Sulfuric Acid 
Sulfur Dioxide 

Skin contact with some chemicals should be avoided because of possible tissue damage or 
because of the ability of some toxic substances to penetrate the skin. Following is a 
partial list of substances which should be kept from contact with the skin: 

Bromine (liquid) 
Carbon tetrachloride 
Chromates 
Dichromates 
Formic acid 
' Hydrochloric acid 

Hydrofluoric acid 
Iodine * 
Mercury r 
Nitric acid 

Phosphoric acid (hot concentrated) 

Potassium hydroxide 

Sodium hydroxide 

Sulfuric acid 

Methyl alcohol 

Butyl alcohol 

Methyl acrylate 

Perchlorethylene 

Carbon disulfide 

Benzene 

Pesticides (nearly all) 

Other chemicals are known to cause cancer. In the appendix are two articles distributed 
by the Department concerning such carcinogenic chemicals. 

N.B.. These are the only chemicals that we strongly recommend be eliminated from use 
in the school laboratory. All other lists of chemicals can be safely used with the proper 
precautions. 



4. Following is a partial list of unstable chemicals. 

Ether - forms unstable peroxides. Discard after six months. 



a. 
b. 

c, 
d. 



g. 
h. 



Ammonium nitrate - decomposes exotherrnically above 160°C producing a large 
volume of gasious products. 

Formic acid (concentrated) may explode. 

Phosphorus (white) - Spontaneously ignites in air at temperatures above 30° c. 

Ammonaical silver nitrate solution (ToIIen's reagent) - may detonate violently when 
disturbed. , 

Benzoyl perodixe - extremely unstable 

Nitrogen triiodide - Shock sensitive when dry 

Picric acid (or metal picrates) - very unstable 



5. Some chemicals are incompatable, producing violent reactions. Following is a partial list 
of chemicals which should never be allowed to come together. 



Compound 



j^cetic/frcid 



Acetone 



A Alkali metals 
(e.g. sodium potassium) 

Ammonia, anhyejious 



Ammonium nitrate 
Aniline 

Bromine, chlorine 
Chlorates 



Incompatable with 

Nitric acid, peroxides, permanganates, 
ethylene glycol, hydroxyl compounds 

Concentrated nitric and sulfuric acid 
mixtures / 

Carbon tetrachloride, carbon dioxide, 
water^halogenated hydrocarbons 

Mercury, chlorine, calcium hypochlorite, 
iodine, bromine, hydrofluoric acid . 

Acids, flammable liquids, metal powders, 
sulfur, chlorates, any powdered organic 
or combustable substance 

Nitric acid, hydrogen peroxide. 

Ammonia, petroleum gases, hydrogen, 
sodium, benzene, finely divided metals. 

Ajnmonium salts, acids, metal powders, 
any powdered organic or combustable 
substance 
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V 



Acetic acid, naphthalene, camphors, 
glycerine, turperttine, alcohol, any 
flammable, liquid. 

Ammonium nitrate, chromic acid, hydro- 
gen peroxide, nitric acid, sodium peroxide, 
halogens 

Fluorine, chlorine, bromine, sodium per- 
oxide. 

Metals, metallic salts, alcohols, organic 
substances, flammable substances 

Oxidizing gases, fuming nitric acid. 

Acetylene, ammonia, hydrogen 

Acetylene, ammonia 

Acetic acid, hydrogen sulfide, inflammable 
liquids and gases 

Silver, mercury 

Acids, any organic substances 

Sulfuric acid, glycerine, ethylene glycol 

Ammonium salts 

Ethanol, methanol, glacial acetic acid, 
carbon disulfide, glycerine, ethylene 
glycol, ethyl acetate. 

Potassium chlorate or perchlorate, 
potassium permanganate, similar com- 
pounds of light metals 

III. SAFETY PROCEDURES WHEN WORKING WITH 
MICROORGANISMS 

1. The teacher and students should follow the same general safety procedures as in any science 
laboratory, but they should be aware of the additional hazard presented by the possible 
presence of infectious agents. 

2, High school students should not woiK with known pathogens. However, all microcultures 
should be treated as though they were pathogenic. 



Chromic Acid 

Flammable liquids 

Hydrocarbons (propane, benezene, 
. gasoline, etc) 

Hydrogen peroxide 

Hydrogen Sulfide 
Iodine 
Mercury 

Nitric acid (con.) 

Oxalic acid 
Potassium chlorate 
Potassium permanganate 
Sodium nitrate 
Sodium peroxide 

Sulfuric acid 
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3. The most common sources of accidential microbial infection occur from oral aspiration from 
pipettes, accidental syringe inoculation, animal bites, spray from syringes, centrifuge acci- 
dents, cuts from contaminated glassware, spilling or dropping cultures, breathing of aerosols, 
and contact with infected animals or their cages. Laboratory procedures that minimize these 
dangers should be striclly followed. 

4. The transfer or inoculation of cultures using a pipette should be accomplished with a bulb. 

5. If pipetting by mouth is absolutely necessary, a cotton plug should be placed between th: 
liquid and the mouth piece and the pipette should be attached to a length of clean rubber or 
plastic tubing. 

b. In order to minimize the production of infectious aerosols, the pipette should always be 
discharged below the surface of liquids. Nevtr bubble air into a liquid or forcefully eject 
the liquid from the pipette. 

7. Used pipettes should immediately be placed in a disinfectant solution and autoclaved before 
reuse. 

8. Microbiological experiments using live animals should be discouraged. 

9. When using an inoculating loop, allow the loop to cool before insertion into the medium 
in order to avoid aerosal production. Avoid sudden movements which break the film loop. 

10. Inspect all centrifuge tubes before use to guard against breakage. If breakage should occur, 
fill the centrifuge cups with disinfectant as a precaution. 

1 1, When sampling for microorganisms to inoculate cultures, be aware of the possible presence of 
tetanus in soil and typhoid, botulism, and schistosomiasis organisms in standing water. 

12. Do not contaminate cultures by coughing Or sneezing. Minimize culture exposure to air. 

13. Culture dishes should be taped closed before being passed around the classroom. 

14. In case a culture is accidentally spilled, clean the area with a strong disinfectant. 

1 5. Autoclave all old-cultures before disposal. 4 

16. Do not reiy upon liquid disinfectants for complete sterilization. AutQclave. 

IV. SAFETY PROCEDURES WHEN WORKING WITH PLANTS 

1. All plants have not been thorough^ researched relative to their toxicity. When working with 
plants never place any part of the plant in your mouth or rub the sap or fruit juice on the 
skin or into an open wound. 
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2. Avoid inhalation or exposure of the skin and eyes to the smoke from any burning plant or 
plant part. 

3. Do not pick or handle plants unknown to you. 

4. Following is a partial list of plants known to cause reactions. 

Apple - seeds 

Autumn crocus - bulbs 

Baneberry - berries 

Black locust - bark, sprouts, foliage 

Bleeding heart (Dutchman's breeches) - foliage, roots 

Buttercup - all parts 

Castorbean - seeds 

Crab apple - foliage, seeds 

Daphne - berries 

Death camas - all parts 

Dieffenbachia - al! parts 

Elderberry - all parts except fruits 

Elephant ear - all parts 

English holly - berries 

Foxglove - leaves 

Honeysuckle - seeds 

Horsechestnut - leaves, flowers and seeds <, 
Hyacinth, Narcissus, Daffodil - bulbs 
Iris - underground stems 
A> Jack-in-the-Pulpit - all parts 

Jessamine - (ferries 
Lan*ana (red sage) - green berries 
Larkspur - young plant, seeds 
Laurels, Rhododendron, Azaleas - all parts 
Lilly of the Valley - leaves, flowers 
Maidenhair trees (Ginko biloba) - fruits 
Marsh marigold (uncooked) - all parts, sap 
May apple - green apple, foliage, roots 
Mistletoe - berries 

Monkshood (Wolfbane) - fleshy roots 
Moonseed - berries 
Mushrooms - all parts 

Nightshade - all parts, especially the unripe berry 
Nettles - all parts 

Oak trees - foliage, acorns unless prepared properly. 

Oleander - leaves, branches 

Peach - leaves 

Pear - leaves 

Plum - leaves 

Poinsettia- leaves 
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Poison oak - all parts 
Pokeweed - berries and roots 
Potato - Vines, foliage, green tubers 
Privet, common berries and leaves 
Rosary pea - seeds 
Rhubarb - leaf blade 
Toadstools, other fungi - all parts 
Tomato - vines, foliage 
Water hemlock - all parts 
White snakeroot - foliage 
Wild carrot - foliage 
Wild cumcumber - seeds 
Witif(and cultivated) Cherry - twigs, foliage 
Wild radish - flowers, fruits, stalks 
Wisteria - seeds, pods 
Yew - all parts 

V. RECOMMENDATIONS AND SAFETY PROCEDURES 
v WHEN WORKING WITH ANIMALS 

An adult supervisor should assume the primary responsibility for the care and general welfare 
of animals. 

2. All animals in the classroom must be lawfully acquired and kept in strict compliance with 
federal, state and local laws and regulations. 

3. All animals must receive humane treatment. 

4. Animals should be caged in order to avoid animal bites to students and to protect the animals 
from improper handling by students. 

5. Be aware of and insist upon proper handling procedures and protective gloves and/or clothing. 
Follow special handling requirements if the animal is pregnant, with young, or hungry. 

6. Promptly treat any scratches or bites and isolate the animal for 10 days. 

7. Animal care facilities should be cleaned frequently to remove anumal wastes, control vermin, 
and keep pathogenic organisms at a minimum. 

8. Maintain optimum housing conditions for each species including proper diet and sufficient 
fresh water. 

9 Reptiles such as snakes and turtles should be handled as little as possible, and the hands 
should be thoroughly washed after handling them. Reptiles are potential carriers of salmonella. 

10. Poisonous snakes, snapping turtles disease - carrying insects and harmful spiders should not 
be kept in the classroom. 



11. 




12. Nutritional deficiency experiments should be conducted only to the symptomatic stage 



and should cease before debilitating the animal. The animal should then receive a special diet 
to speed its recovery. 

1 3. No sugery should be performed on any living vertebrate. 

14. Obtain all animals from a reputable supply house. Do not bring wild animals into the class- 
room. 

15. Any animal showing signs of disease should be isolated, its quarters duinfected, and if the 
diseased condition persists, humanely destroyed out of sight of the students 



The severity of_electrieal shock is determined by the amount of current which flows through 
the body. So, severe shock hazards may exist even when voltages are relatively low. Conditions 
which allow more than 10 milliamps to flow through the body will cause a powerful shock. A flow 
of from 100 to 200 milliamps may cause severe burns and unconsciousness. Conditions resulting in 
a current flow above 200 milliamps may be fatal. 

1 . Electrical circuits and equipment should only be handled with dry hands. 

2. Electrical equipment should not be handled on a wet or on a metallic floor. 

3. TeSt all electrical equipment frr breakage. Do not use equipment which produces even a 
slight shock. 

4. Shield all live electrical switches and connections. 

5. Be aware of the main breaker for laboratory circuits. 

6. Do not touch circuit parts with the power on. 

7. Only use lools with insulated handles. 

8. Check all circuits used by students before current is allowed to flow. 

9. When assembling circuits connect the live portion last, when disassembling disconnect the 
live portion first. 

10. When plugging in equipment beware of sparks from a possible short circuit. When removing 
plugs pull by the plug, not the cord. 

1 1. Make certain that all electrical appliances and equipment arc properly grounded. 



VI. SAFETY PROCEDURES IN WORKING 
WITH ELECTRICITY 
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VII. GENERAL INFORMATION AND SAFETY PRECAUTIONS 
INVOLVING THE USE OF LASERS IN SCHOOLS 



3. 



4. 



5. 
6. 



7. 



8. 



The increased use of lasers in science classes may pose a potential hazard to students and 
lers. Following are considerations which must be taken into account when using such devices. 

All lasers operated within the Commonwealth must be registered with the Pennsylvania 
Department of Health, Bureau of Occupational Health. This is required b> law and penalties 
are imposed for failure to conform to this regulation. 

Never look directly into a laser beam, even from a distance. A laser beam usually cannot be 
seen unless there are airborne particles such as dust or smoke to provide scattered reflective 
surfaces. With some lasers, the beam cannot be seen even under these conditions. 

Do not rely upon tinted glasses, sunglasses or other eye-protective devices unless the filtering 
medium has been designed to attenuate the scpcific wave length produced by the laser in 
question. There is no single type of glass filter which will protect at all laser frequencies. 

Never leave an activated laser unattended. An unsuspecting person may accidentally look 
into the beam, with resulting retinal damage. A warning sign should be posted when a laser 
is in operation. A bell buzzer connected into the laser circuit might be used to give an audible 
warning signal. 

Keep the room lighting at a high level (about 200 foot candles) when operating the laser. 
This will tend to keep the eye pupil small and minimize the possibility of retinal damage 
due to inadvertent exposure. 

Never shine a laser beam on any reflective surface. The reflections may approach direct beam 
intensities. The average science laboratory is an extremely dangerous place to operate a laser 
because of the presence of laboratory gas and water fixtures, which usually are chromium 
plated with a highly reflective surface. It is difficult if not impossible to predict the angle of 
reflection because of the irregular shape of the fixtures. Special care must also be taken witn 
watch crystals, rings, metallic watch bands, tools, glassware, door knobs, screw heads and 
other reflective objects. The floor, bench tops and cabinets should be covered with a dark, 
light-diffusing material. 

The coherent light beam is not the only possible source of danger. These devices have high 
voltage power supplies and physical damage may result if the high voltage terminals are con- 
tacted. All capacitors should be discharged before attempting any adjustments to the laser 
tube or associated electronic components. 

The laser should not be operated in a room contaminated with smoke >r dust, nor out of 
doors in rain, snow, fog or heavy dust. Potentially dangerous secondary specular radiation 
may result. 

The flash tube of a pulsed laser should be shielded to prevent any one from looking directly 
at the tube when it fires. Intense light in the white, ultraviolet and infrared portions of the 
spectrum are produced which also may cause retinal damage. 
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10. A safe laser operating procedure should be established. Prepare a checklist and follow it 
precisely each time the laser is used. 

1 1. Operate the laser only under direct supervision of the teacher or a qualified paraprofessional. 
Keep a record of the times of activation and the identities of the persons present. 

12. A disarming device should be attached to the laser circuit. This device should be arranged 
so that the laser cannot be fired when the disarming device is removed. The teacher can remove 
the device or one of its components when he/she does not wish the laser to be activited 

13. Never aim the laser beam toward windows or doorways, so that persons outside the room will 
not be exposed inadvertently. The door or doors to the room in which the laser is operating 
should be locked and a warning sign should be posted to prevent any one from entering 
the room during the time of activation. 

With the proper safety precautions such as those described above the laser can be a valuable 
tool for science teaching and can be operated with a minimum risk to teachers and students. If the 
above rules are disregarded the distinct possibility of retinal damage exists. This is a possibility 
which must not be tolerated. 
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VIII. MODEL ROCKETS 



ACT 155 



SESSION OF 1970 



MODEL ROCKETS 



ACT NO. 155 63 



H. B. No. 1319 



An Act establishing certain standards for the operation and use of model rockets and providing 
penalties. 

The General Assembly of the Commonwealth of Pennsylvania hereby enacts as follows: 



As used in this act, n model rocket M "leans an aero-model that ascends into the air without 
use of aerodynamic lifting forces against gravity and is propelled by means of a model rocket 
engine, and "model rocket engine 11 means a device or combination of devices which provide the 
necessary force or r tive power to cause the model rocket to move through the air. 



Model rockets shall comply with the following requirements prior to launch, operation and 
flight: 

(1) Gross weight, including the model rocket engine, shall not exceed five hundred grams. 

(2) No more than four ounces of propellant materials shall be contained in a model rocket 
engine at the moment of launch. 

(3) Model rockets shall be so constructed as to be capable of repeated flights and shall 
contain means for retarding descent to the ground so that the structure shall not be 
substantially damaged and no hazard shall be created to persons and property on the 
ground. 

(4) Construction shall be of wood, plastic, paper, rubber or similar materials and without 
substantial metal parts. 

(5) Design and construction shall include attached surfaces which will provide aerodynamic 
stabilizing and restoring forces necessary to maintain a substantially true and predictable 
flight path. 

(6) A model rocket shall not contain any type of explosive or pyrotechnic warhead. 



Section 1. 



Section 2. 



Section 3. 



Model rocket engines which supply the propulsive force for a model rocket shall conform 
to the following standards: 
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(1) A model rocket engine shall be a commercially manufactured device or combination 
of devices wherein all chemical ingredients of a combustible nature are pre-mixed and 
ready for use. 

(2) The force or motive power shall be created by a rearward discharge of gas generated 
by the combustion or other operation of materials contained solely within such device 
or combinations of devices. 

(3) Engines for model rockets must be certified by the National Association .of Rocketry 
(NAR) for sales and use throughout the Commonwealth. 

(4) A model rocket engine shall be so designed and constructed as to be incapable of spon- 
taneous ignition or combustion in air, water, under pneumatic or hydraulic pressure, 
as a result of motion or jarring, when subjected to a temperature of 170 degrees Fahren- 
heit or less, or in glycerine. 

U 35 P S.pp 1281 to 1289. 

Section 4. 

Model rockets may be launched, operated and flown only in a location, not otherwise restrict- 
ed by law, which shall comply with the following minimum standards: 

(1) There shall be a ground area whose shortest dimension is no less than one-fourth the 
anticipated maximum altitude of the rocket to be flown. 

(2) Flight areas shall be located in such places as will not create a hazard to persons and 
property in the vicinity of the area. 

(3) Flight areas shall not contain or be located adjacent to high voltage power lines, major 
highways, multi-story buildings or other obstacles. 

Section 5. 

Model rockets may be launched upon compliance with the following conditions: 

(1) A device or mechanism shall be used which shall restrict the horizontal motion of the 
model until sufficient flight velocity shall have been attained for reasonably safe, pre- 
dictable flight. 

(2) Launching or ignition shall be conducted by remote eletrical means fully under the 
control of the person launching the model. 

(3) A launching angle of more than sixty degrees from the horizontal shall be used. 

(4; At least one adult person shall inspect each model rocket before flight and shall super- 
vise the launching of each model rocket. 
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(5) All persons in the vicinity of the launching shall be advised that a launching is imminent 
before a model rocket may be ignited and launched. 

(6) Winds shall be less than twenty miles per hour and visibility shall be greater than two 
thousand feet. 

(7) Model lockets in flight shall not create a hazard to aircraft. Rocketeers must comply 
with the Federal Aviation Act of 1958 covering Federal Aviation Regulations Part 101, 
Subpart A pp 101.1a. 3. ii a through d. 

(8) A model rocket shall not be used as a weapon against ground or air targets. 



Model rocket engines may be tested on the grcund for the purpose of determining perfor- 
mance or may be used as the motive power of an experiment conducted cn the ground under the 
following minimum conditions: 

(1) The model rocket engine shall be affixed to a testing device or to an immovable structure 
in such manner that such engine may not become free during the conduct of such test 
or experiment. 

(2) The model rocket engine shall be ignited only by remotely operated electrical means 
fully under the control of the person conducting the test or experiment. 

(3) When tests or experiments are conducted indoors, the exhaust from each model rocket 
engine so tested shall be directed into a nonflammable hood or vent which shall lead 
directly to the outside of the building. 

(4) Before a model rocket engine may be tested or used experimentally on the ground, 
its exhaust path shall be cleared of all inflammable objects prior to the igniting of such 
engine. 

(5) Persons who conduct, participate in or observe static or ground testing of a model rocket 
engine shall stand a safe distance away from such engine, and particularly its exhaust 
path, at all times during the conduct of the test. 

(6) At least one adult person shall inspect each model rocket engine to be tested and the 
testing device to be used before such test may be conducted. 

(7) No model rocket engine shall be tested on the ground or shall be used as the motive 
power of an experiment conducted on the ground unless the conduct of such test or 
experiment is supervised by at least one adult person. 



Section 6 



Section 7. 



The following activities are prohibited: 
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(I) The use of model rocket engines for pyrotechnic purposes or for the primary purpose of 
producing a spectacular display of color, sound, light or any combination thereof. 



(2) Tampering with or making use of a model rocket engine in any manner or degree which 
is contrary to the purpose for which such engine is designed and intended to be used, 
or contrary to the provisions of this act. 

(3) The ignition of any model rocket engine with such instantaneous and violent expansion 
of gas or relinquishment of energy as to cause rupture of the casing. 

(4) The launching, operating, discharging, flying or otherwise activating of a model rocket 
without first having fully complied with the foregoing provisions of this act, 

Section 

The provisions of this act shall not apply to the design, construction, production, maintenance, 
launch, flight, test, operation or use of, or any other activity in connection with, a model rocket 
or model rocket engine, when carried on or engaged in by: 

( 1 ) The United States or this State, 

(2) A college, university or other institution of higher learning, or 

(3) Any individual, firm, partnership, joint venture, corporation or other business entity 
engaged in research, development or production of rockets, rocket engines or propellants, 
or components thereof, as a business. 

Section 9. , 1 

Any person who violates any provision of this act shall be guilty of a misdemeanor and upon 
conviction there shall be fined not more than five hundred dollars ($500) or imprisoned not more 
than one year or both. 

Approved the 8th day of July A.C. 1970. 
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IX. EYE SAFETY 



NO. 116 

HB159 AN ACT 

Providing for the use of eye protective devices by persons engaged in hazardous activities or ex- 
posed to known dangers in schools, colleges and universities. 

The General Assembly of the Commonwealth of Pennsylvania hereby enacts as follows: 

Section 1. 

Every teacher, student, visitor, spectator, and every other person in any shop or laboratory 
in public or private schools, colleges and universities who is engaged in or is within the area of 
known danger created by 

( 1 ) the use of hot liquids, solids or gases, or caustic or explosive materials, or 

(2) the milling, sawing, turning, shaping, cutting, grinding or stamping of solid materials, or 

(3) the tempering, heat treatment or kiln firing of metals and other materials, or 

(4) gas or electric welding, or 

(5) the repairing or servicing of vehicles, shall wear industrial quality eye protective devices 
at all times while engaged in such activities or exposed to such known dangers. 

Section 2. 

Schools, colleges and universities shall have the power to receive Federal, State and local 
moneys and to expend the same to provide such devices and shall furnish such devices to all visitors 
and spectators and all other persons required under the provisions of this act to wear them. 

Section 3. 

Enforcement of this act shall be in accordance with standards, rules and regulations pro- 
mulgated by the State Board of Education. 

Section 4. 

For the purposes of this act, industrial quality eye protective devices" ' mean devices meet- 
ing the standards of the American Standard Safety Code for Head, Lye and Respiratory Protection, 
Z2. 1-1 959, promulgated by the American Standards Association, Incorporated. 

Section 5. 

This act shall take effect immediately. 
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APPROVED— The 10th day of July, A. D. 1965. 

WILLIAM W. SCRANTON 
The foregoing is a true and correct copy of Act of the General Assembly No. 1 16. 



1 "means" in original 



Secretary of the Commonwealth. 
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REGULATIONS GOVERNING THE USE AND CARE OF 
PROTECTIVE EYE DEVICES IN THE SCHOOLS OF PENNSYLVANIA 

ENFORCEMENT OF ACT 1 1 6 of 1 965 

I. An Act 

To provide for the use of eye protective device% by persons engaged in hazardous activities 
or exposed to known dangers in schools, colleges, and universities. 

II. To Whom And Where Does It Apply 

To all pupils, teachers, visitors, spectators, and every other person upon entering and/or 
engaging in Vocational, IndustriaJ Arts, Science, and all other areas where knov.; dangers exist, 
such as shops or laboratories in public or private schools, colleges, and universities where the ac- 
tivities enumerated in the Law are in progress, shall be required to wear industrial quality eye 
protective devices. 

Known dangers are the use of hot liquids, solids or gases, caustic or explosive materials, the 
melting, sawing, turning, shying, cutting, grinding or stamping of solid materials, the tempering, 
heat treatment or kiln firing of metals and othei materials, gas or electric welding, or the repairing 
or servicing of vehicles. Persons exposed to these dangers shall wear industrial quality eye pro- 
tective devices suitable for the specific hazards at all times while engaged in such activities or 
exposed to such known dangers. 

Enforcement of this Act shall include custodial, service, food preparation, and other areas 
of school operation where eye hazards exist. 

For the purpose of implementing this act, "industrial quality t;ye protective devices" means 
devices meeting the standards of the American Standard Safety Code for Head, Eye, and Respiratory 
Protection, Z2.I - 1959, promulgated by the American Standards Association, Incorporated 

III. Who Is Responsible 

Local boards of school directors, boards of education, college boards of trustees, and govern- 
ing bodies of prvate schools shall adopt such rules and regulations as may be necessary for the 
provision, maintenance, and use of eye protective devices as required to meet the provisions of the 
law. 

IV. For Non-Compliance 

In cases of non-compliance the Superintendent of Public Instruction may take whatever action 
is deemed necessary. 
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X. SAFETY CONSIDERATIONS IN THE USE OF EQUIPMENT 
PRODUCING IONIZING RADIATION 



High-voltage equipment may produce various kinds of radiation, but only ionizing V,pes of 
radiation such as x-rays and electrons are considered here. X-ray$ are produced where electrons 
or other charged particles bombard matter. This requires: 

1 . An electron source as cathode ; 

2. A target or anode which the electrons can strike; 

3. A high potential difference between the anode and cathode, such that the electrons 
will attain sufficiently high velocity either to radiate significantly on rapid deceleration 
(Brenisstrahlung) or to displace inner-shell electrons in the target material, resulting 
in emission of characteristic x-rays. 

4. Low gas pressure between cathode and anode, i.e., a modferately good gas vacum. 

A wide variety of high-voltage gaseous discharge ana electronic tubes satisfy these basic re- 
quirements and hence produce x-rays. The quantity and energy of the iadiation produced will 
depend on the construction of the tube and its operating current and voltage. Wherever there is 
a choice, the tube should be operated at its lowest cu^ent and its lowest voltage. 

A X-ray Devices 

This category includes therapeutic, radiographic, fluoroscopic and dental x-ray machines, 
x-ray diffraction apparatus, industrial x-ray generators and shoefitting fluoroscopes. None of 
these devices shall be used unless operated by a person familiar with x-ray safety precautions 
and with the operation of the specific machine. Never expose any part of the human body to 
the Radiation Beam. Do not use x-rays on humans for demonstration purposes. Fluoroscopes 
are particularly hazardous a / shall not be used. ' 

Any electronic tube operating at a potential above 10 KeV should be considered as a possible 
source of x-radiation even though it was not designed for that purpose, These include 

1 . Electron microscopes and their power supplies. 

2. High power amplifying tubes, such as klystrons and magnetrons used for production 
of microwave fields. 

3. Radio transmitting tubes. 

4. High voltage rectifier tubes, such as those used in power supplies. 

5. Discharge tubes in which the gas pressure may be varied while studying electrical dis- 
charges. 



1. National Council on Radiation Protection. Radiation Protection In Educational Institutions, 1973 7109 Woodmont Avenue. 
Washington. DC 20014. 
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These devices are not considered dangerous when operating at voltages below 10 KeV since 
the tube walls will attenuate the radiation. 



Several types of equipment normally found in schools may be perfectly safe to use b> them- 
selves but not when used in conjuuetion with another item. For example the induction coil, TcsIj 
coils, Wimhurst static machines and small Van de Graaff generators are normally operated at atmos- 
pheric pressure, and do not produce x-rays. However, if the voltage from such a source is applied 
across an evacuated discharge tube, the production of x-rays can become a significant hazard. 



1. Operate all high voltage tubes at their lowest possible current and voltage. 

2. Nevd expose any part of the human body to an x-ray bram. Do not use x-rays on humans 
for demonstration purposes. 

3. Never use a fluoroscopic device. 

4. Shield all electronic tubes which operate above 10 KeV to attenuate the x-rays produced. 

5. Do not use induction coils, Tesla coils, Wimhurst machines or Van de Graaff generators in 
conjunction with any discharge tube. 



GENERAL RULES FOR THE USE OF THE EQUIPMENT 
PRODUCING IONIZING RADIATION 
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XI. SAFETY PRECAUTIONS IN THE USE OF RADIOISOTOPES 

Sealed or unsealed sources of radioactive materials produce a specific type of hazard requiring 
special precautions. Properly used they present less hazard than the corrosive acids routinely used 
in the laboratory. To insure safety in the laboratory while using radioactive materials, the following 
rules should be adopted and rigidly enforced by the instructor. Students should be given a copy of 
these rules, and should be thoroughly familiar with them before being allowed to work in the 
radioisotope laboratory. Any person who breaks these rules should be seriously reprimanded. 
A copy should be"posted in a prominent place within the laboratory. 

ALL PRECAUTIONS POSSIBLE MUST BE TAKEN TO PREVENT INHALATION, INGESTION 
OR SKIN CONTACT WITH RADIOISOTOPES, AND TO MINIMIZE EXPOSURE TO IONIZING 
RADIATION. THEREFORE, THE FOLLOWING RULES WILL BE IN EFFECT: 

1 . There will be no eating, drinking or smoking in this laboratory. 

2. Keep your hands away from your mouth, nostrils and eyes. 

3. All wOik with unsealed sources must be carried out in fiberglass worktrays. These trays will 
be lined with paper having a non-absorbent base to retain spills and facilitate decontamination. 

4. Laboratory coats must be worn at all times when working in this laboratory. 

5. Rubber or plastic gloves will be worn at all times when handling unsealed solutions. These 
gloves must be washed with detergent and water, monitored, and rewashed if contaminated, 
before removal. The hands will then be washed and monitored. 

I. Signs indicating radioactive materials and bearing the radiation symbol must be in prominent 
display during any experiment with unsealed radioactive sources. 

7. Ail radioactive contaminated materials must be plainly tebeled. 

8. Solid radioactive waste will be placed in the clearly marked "hot" waste can. No other type 
of waste will be placed in this can, and no solid radioactive materials will be disposed of 
elsewhere. 

9. The instructor will be consulted before any liquid radiosotopes may be disposed of, to insure 
proper disposal. 

10. There must be no pipetting by mouth. A propipetter will be used. 

II. All spills of radioactive material must be reported to the instructor immediately, and de- 
contamination procedures initiated under his/her personal supervision. 

1 2. All radioactive sources should be dried and sealed before counting to avoid contaminating 
the equipment. 
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If you should have any questions concerning the proper use or disposal of radioactive material, 
please contact one of the following: 



John J. McDermott 

Senior Program Adviser, Science 

Bureau of Curriculum Services 

Pennsylvania Department of Education 

P. O. Box 91 1 , 333 Market Street 

Harrisburg, PA 17108 

(717) 787-7320 



Thomas M. Gerusky, Director 

Bureau of Radiation Protection and Toxicology 

Pennsylvania Department of Environmental Resources 

Fifth Floor, Fulton Building 

Harrisburg, PA 17126 

(717) 787-2480 



ERJC 



28 

25 



BIBLIOGRAPHY 



Christian, Floydt Safety in the Science Laboratory Bulletin 74, Florida Department of Education, 
Tallahassee, Florida 1968 

Chemical Rubber Co. Handbook of Laboratory Safety Cleveland, Ohio Second Edition, 1971. 

Irving, James R. How To Provide for Safety in the Science Laboratory, National Science Teachers 
Association, Washington, D.C. 1968 

Manufacturing Chemists Association Laboratory Waste Disposal Manual Washington, D.C. 1973 

National Science Teachers Association Safety in the Secondary Science Classroom Washington, D.C. 
1978 

U. S. Department of Education Safety in the School Sciences Laboratory: Instructor's Resource 
Guide Washington, D.C. August, 1977 



On 

26 



APPENDIX 

Items Pertaining to Laboratory 
Safety Considerations 



30 



Cw wmwi iltti of Pennsylvania 
D*f i rtntn t of Eduction 



BASIC EDUCATION 10_7fi 
CI RC U S U #D 



Subjoct: 



To: 



From: 



Possible Carcinogens 1n the 
High School Science Laboratory 

Chief School Administrators 
Intermediate Unit Executive Directors 
School Board Secretaries 
... ea Vocational Technical Softool 



Frank S. Manchester 
Conmissloner for Basic Edubdtion 



•ATK ISSUID 




January 30, 


1976 


MUMSIft Of SHUTS 


1 


•ATr ixpims 




Indefinite 



THIS MATIftlAk MAY SI «IWlOOUCIO 



Administrators: Please distribute this memo to your science teachers. 



Several chemicals which have been found to cause cancers in animals 
and/cr humans may be in use in high school or college laboratories within the 
Commonwealth* Because some of these compounds have a long latency period, 
they may prodQce carcinomas several years after exposure. 

For this reason we recommend that students be prohibited from 
* conducting experiments using the following polycyclic or polynuclear organic 
compounds : 

4-Nitrobi phenyl 
al pha-Naphthyl ami ne 
beta-Naphthyl ami ne 
Methyl chloromethyl ether 
3, 3' Dichlorobenzidine 
Benzidine 
4-Ami nodi phenyl 
Ethyl eneimine 
beta-Propiolactone 
2-Acety 1 ami nof 1 orene 
4-Dimethyl ami noazobenzene 
N-Ni trosod imethyl ami ne 
Vinyl Chloride 
bis (Chloromethyl) 

Although exposure to these chemicals under normal classroom circumstances 
would be minimal compared with the dally exposure in industry which might cause 
cancer, the fact that these chemicals are proven carcinogens justifies 
prohibiting their use in the secondary school laboratory. 

If you have any questions about the use or disposal of these chemicals, 
please contact: 



John J, McDermott 
Senior Program Adviser, 
Pennsylvania Department 
Box 911 

Harrisburg, PA 17126 
(717) 787-7320 




Science 

of Education 
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John W. Knauber, Director 
Bureau of Occupational Health 
Pannsylvanla Department of 
Environmental Resources 
Sixth Floor Fulton Building 
Harrisburg, PA 17126 
(717) 787-6525 



Commonwealth of Pennsylvania 
DEPARTMENT OF EDUCATION 

Noveiriber 5, 1976 

SUBJECT: Alternative Naming of Carcinogens in 
Possible Use in. Pennsylvania Schools 



TO: 



FROM: 



Chief School Administrators 
Intermediate Unit Executive Directors 
Area Vocational-Technical Schools 
Diocesan Superintendents 
Administrators of Nonpublic Schools 



Note: Please distribute this announcement to your science teachers, 



Bertha P. Boyd g ^^^ ww ^ , _ 
Assistant Commissioner for Basic EaucgCion 




Basic Education Circular 12-76, issued January 30, 1976, 
listed chemicals in possible use in high school or college laboratories 
which have been found to cause cancers in animals and/or humans. It was 
strongly recommended that their use be prohibited in secondary school 
laboratories. 

Because various systems of nomenclature are used in chemistry 
today, many of these cancer- causing chemicals have more than one name. 
A list of alternate names for these compounds follows: 

Carcinogens and Synonyms 



Carcinogen 
Benzidine 



Synonyms 
Benzidin 

4 , 4 1 -B ipheny Id iamine 

C.I. Azoic Diazo Component 112 

4,4* -Diaminobiphenyl 

p-Diaminodiphenyl 

4,4' -Diaminodiphenyl 

4,4; -Diphenylenediamine 

Fast Corinth Base B 



Bischlorotijethyl Ether 



Bis-CME 
BCME 

Chloromethyl Ether 
sym-Dichloromethyl Ether 



Be ta-Pr op iolac tone 
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2- 0xetanone 
Betaprone 
BPL 

Hydracrylic Acid, beta, Lactone 

3- Hydrpxypropicnic Acid Lactone 
Propanolide 

Beta-Prop ionolactone 
Beta-Proprolactone 



Dichlorobenzidlne 



Alpha-Naphthylamlne 



Beta-Naphthylamine 



Acetyl-Aininof luorene 



Aminodiphenyl 
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3,3* -Dichlorobenzidine 

4,4* -Diamino-3 1 3 1 -Dichlorob ipheny 1 

3,3' -Dichlorbenz idin 

0,0* -Dichlorobenzidlne 

3,3* -Dichloro-4 , 4 • -Bipheny Idiamine 

3,3' -Dichlorob ipheny 1-4 >4 * -Diamine 

3,3' -Dichloro-4 , 4 9 -Diaainobiphenyl 

1-Naphthylamine 
1 -Aminon a f t a 1 en 

1- Amlnonaphathalene 
Antioxidant-MB 

C.I. Azoic Diazo Component 114 

Fast Garnet B Base 

Fast Garnet Base B 

Alpha-Naf thylamin 

Naphthalidam 

Naphthalidine 

2- Naphthylamine 
2-Amlnonaftalen 
C.I. 37270 

Fast Scarlet Base B 
2-Naphthalenamlne 
Beta-Naf thylamin 

AAF 
2-AAF 

2-Ace tsmido f luor ene 
2-Ace tamino f luorene 
N-Acetyl-2-Aminof luorene 
2-Acetylaminof luorene 
FAA 
2-FFA 

N-2-Fluorenylacetamide 
N-Fluoren-2-ylaeetamide 

4-Biphenylamine 

p-Aminobiphenyl 

4-Aminob ipheny 1 

p-Aminodiphenyl 

4- Aminod ipheny 1 

Biphenylamine 

1 f 1 * -Bipheny 1-4-Amine 

p-Biphenylamine 

p-Pheny 1 an i 1 ine 

Xenylamin 

Xenylamine 



33 

29 



Dinethyl-Affiinoazobenzsne 



Dimethyl-Aminoazobenzene 



p-Dimethylaminoazobenzene 
Benzeneazodimethylaniline 
Brilliant Fast Oil Yellow 
Brilliant Fast Spirit Yellow 
Brilliant Oil Yellow 
Butter Yellow 
Cerasine Yellow GG 
C.I. 11020 

0.1. Solvent Yellow 2 

DAB i 

N f N-Dimethy-4-Aininoazobenzene 

p-Bimethyl aminoazobenzen 

p-Dimethylaminoazobcnzene 

4-Dimethylaminoazobenzene 

4- (N , N-Dimenthylamino) azobenzene 

4-Dimethylaminoazobenzol 

4-Dimethylaminophenylazobenzene 

N,N-Dimethyl-p-Phenyla7oaniline 

Dimethyl Yellow 

DMAB 

Enial Yellow 2G 

Fast Oil Yellow B 

Fat Yellow 

Fat Yellow A 

Fat Yellow R 

Fat Yellow Ad 00 

Fat Yellow ES 

Fat Yellow ES Extra 

Fat Yellow extra cone 

Grasal Brillian Yellow 
Methyl Yellow 
Oil Yellow D 
Oil Yellow G . 
Oil Yellow 2G 
Oil Yellow 20 
Oil Yellow 2625 
Oil Yellow BB 
Oil Yellow FN 
Oil Yellow GG 
Oil Yellow OR 
Oil Yellow II 
Oil Yellow Pel 
Oleal Yellow 2G 
Orangol Yellow ADM 
Orient Oil Yellow GG 
Petrol Yellow WT 
Resinol Yellow GR 
Silotras Yellow T2G 
Somalia Yellow A 
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Stear Yellow JB 
Sudan Yellow GG 
Sudan Yellow GGA 
Toyo Oil Yellow G 
Waxoline Yellow ADS 
Yellow G Soluble in Grease 
Zlut Ma8elna 



Nitrobiphenyl 



p-Nicrobiphenyl 
4-Nitrobiphenyl 
4-Nitrodiphenyl 



Nltro-Sodimethylamine 



N-Nitrosodimethylamine 

N , N-Dimethy lnitrosamine 

Dimethylnitro8oamine 

DMN 

DMNA 



Methyl Chloromethyl Ether 



Chlor .imethylether 
Chloromethyl Methyl Ether 
CMME 



Methylene (BlS)-Chloroaniline 4,4 f -Methylenebiso 2-chlorobenzenamine 

Aniline , 4 , 4 1 -Methy lenebiso-2-Chioro 
3,3* -Dichloro-4 » 4 1 -Diaminodiphey lme thane 
4,4* -Methylene (Bis ) -Chloroanilir.e 
Methylene A , 4 1 -Bis (o-Chloroaniline) 
p , p 1 -Methylenebis 

• (alpha-Chloroaniline) 
4 , 4 1 -Methylenebis (2-Chloroaniline) 
4 , 4 1 -Methylenebis (o-Chloroaniline) 
MOCA 



Ethyleneimine 



Azocyclopropane 
Aziridine 

IH-Azirine, Dihydro 
D ime t hy 1 en itnine 
El 

Ethylenimine 
E thy limine 



Vinyl Chloride 



Chloroethene 

Chloroethylene 

Trovidur 

Vinyl C. Monomer 




If you have any questions about the use or disposal of these 
chemicals, please contact: 



John J. McDeraott 

Senior Program Adviser, Science 

Pennsylvania Department of Education 

P.O. Box 911 

Harrisburg, PA 17126 

Telephone: 717/787/7320 



^6 
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n SOURCES OF RADIOISOTOPES, LICENSING 



On June 14, 1946, an article appeared in Science announcing that reactor radioisotopes were 
available from government agencies. On August 2, 1946 the initial shipment, a small amount 
of Carbon- 14, was 9ent to the Barnard Cancer Hospital in St. Louis, Missouri. 

By 1959, the Atomic Energy Commission (presently the U.S. Energy Research and Development 
Administration) had issued licenses to 2,555 institutions for use in medical application, 16,000 to 
individual companies, and 1,562 to research groups. 

"Figures from Oak Ridge National Laboratory show a rise from 
14,162 shipments of a total of 166,629 curies 7 in 1957, to 14,131 
shipments of 228,714 curies in the next year, and 12,028 shipments 
of a total of 222,708 curies in the current year ended November 
30, 1959. The shipments do not include those of retail suppliers 
which approximate 1,000,000 shipments per year."** 

On January ||, 1956, the Commission made available to the general public small amounts 
of radioactive materials. Following are excerpts from. Rules of General Applicability to Licensing 
of Byproduct Material, U.S. Nuclear Regulatory Commission Rules and Regulations, Title 10, 
Chapter I, Part 30, April 30, 1975. 

30.18 Exempt quantities. 

(a) Except as provided in paragraphs (c) and (d) of this section, 
any person is exempt from the requirements for a license set forth 
in section 81 of the Act and from the regulations in Parts 30-34 
of Uiis chapter to the extent that such person receives, possesses, 
uses, transfers, owns, or acquires byproduct material in individual 
quantities each of which does not exceed the applicable quantity 
set forth in S30.71, Schedule B. 

(b) Any person who possesses byproduct material received or 
acquired prior to September 25, 1971, under the general license 
then provided in S 31.4 of this chapter is exempt from the 
requirements for a license set forth in section 81 of the Act and 
from the regulations in Parts 30.34 of this chapter to the extent 
that such person possesses, uses, transfers, or owns such byproduct 
material. 

(c) This section does not authorize t:<e production, packaging, 
repackaging, or import of byproduct material for purposes of 
commercial distribution... 

(d) (Refers to restrictions on commercial distribution, import, 
or transfer of byproduct materials.) 

30.21 General licenses. 

(a) A general license is hereby issued: (2) to transfer, receive, 
acquire, own, possess, use, and import the quantities of byproduct 
material listed in 30.71, provided that no person shall at any one 
time possess or use, pursuant to the general licensing provisions of 
this paragraph, more than a total of ten such scheduled quantities. 



7 A curl* tt the number of redloective disintegration* eQual to that undergone by one gram of radium, ijb. 3.7 X lO'O disintegrations 
sec.-* 

Bftadtoteoeopee In Science and Industry* A fJpecJeJ faport of the Atomic Energy Co mm ie s to n. January, 1 960, p. 2. 
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30.31 Type* of Hceraw. 



Licenses for byproduct material are o? two types: General and 
specific Specific licenses are issued to named persons uoon 
applications filed pursuant to the regulations in this part of Put 
32.36. General licenses are effective without the filing of applications 
with the Commission or the issuance of licensing documents to 
particular persons. 

30.32 Application for specific licenses. 

(a) Applications for specific licenses should be filed in duplicate 
on Form NRC-313. "Application for Byproduct Material License." 
with the Director of Nuclear Material Safety and Safeguards, U.S. 
Nuclear Regulatory Commission, Washington, D.C. 20555. 



30.71 Schedule B. 

The following quantities of byoroduct material are generally 
licensed pursuant to 30.21 (a) (2). 



Byproduct Material 


Microcunes 


tsyproauci Material 


Micro cunts 


Antimony ML (bo 


/inn 


Pnhalt ^ft (Cr\ ^Ri 


in 


Antimony Iz4 (&o Iz4) 


i n 


CO Dal I OU \\Aj 


1 
1 


Antimony 1 5 (bo 125) 


i n 


copper o*t (s~u CHj 


inn 
1 uu 


a TO / A _ T5\ 

Arsenic 73 (As 73) 


l nn 
1UU 


uysprosium ico (uy iodj 


i n 
1 u 


Arsenic 74 (As 74) 


i n 
J U 


uysprosium loo (uy looj 


inn 
1 uu 


Arsenic '6 (As to) 


i n 
1 U 


croium 10^ vnr \oyj 


i no 

1 \J\J 


Arsenic 77 (As 77) 


100 


Erbium 171 (Er 171) 


100 


Barium 131 (Ba 131) 


10 


Europium 151 9.2h (Eu 152 9.2h) 


100 


••Barium-133 (Ba 133) 


10 


Europium 152 13 yr (Eu 152 13 yr) 


1 


Barium (140 (Ba 140) 


10 


Europium 154 (Eu 154) 


1 


Bismuth 210 (Bi 210) 


1 


Europium 155 (Eu 155) 


10 


Bromine 82 (Br 82) 


10 


Fluorine 18 (F 18) 


1,000 


Cadmium 109 (Cd 109) 


1C 


Gadolinium 153 (Gd 153) 


10 


Cadmium 1 1 5m (Cd 1 1 5m) 


10 


Gadolinium 159 (Gd 159) 


100 


Cadmium 1 1 5 (Cd 115) 


100 


Gallium 72 (Ga 72) 


10 


Calcium 45 (Ca 45) 


10 


Germanium 71 (Ge 71) 


100 


Calcium 47 (Ca 47) 


10 


Gold 198 (Au 198) 


100 


Carbon 14 (C 14) 


100 


Gold 199 (Au 199) 


100 


Cenum 141 (Ce 141) 


100 


Hafnium 181 (Hf 181) 


10 


Cerium 143 (Ce 143) 


100 


Holmium 166 (Ho 166) 


100 


Cerium 144 (Ce 144) 


1 


Hydrogen 3 (H 3) 


1,000 


Cesium 131 (Cs 131) 


1,000 


Indium 1 13m (In 1 13m) 


100 


Cesium 134m (Cs 134m) 


100 


Indium 114m (In 114m) 


10 


Cesium 134 (Cs 134) 


1 


Indium 115m (In 1 15m). 


100 


Cesium 135 (Cs 135) 


10 


Indium 115 (In 115) 


10 


Cesium 136 (Cs 136) 


10 


Iodine 125 (I 125) 


1 


Cesium 137 (Cs 137) 


10 


Iodine 126 (I 126) 


1 


Chlorine 36 (CI 36) 


10 


Iodine 129 (I 129) 


0.1 


Chlorine 38 (CI 38) 


10 


Iodine 131 (I 131) 


1 


Chromium 51 (Cr 51) 


1,000 


Iodine 132 (I 132) 


10 


Cobalt 58m (Co 58m) 


10 


Iodine 133 (I 133) 


1 
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v. 



Byproduct Material Microcartes 



Byproduct Material 



Microcuries 



Iodine 134 (1 134) 


10 


Samarium 151 (Sm 151) 


10 


Iodine i:<5 (I 135) 


10 


Samarium 153 (Sm 153) 


100 


Iridium 192 (Ir 192) 


10 


Scandium 46 (Sc 46) 


10 


Iridium 194 (Ir 194) 


100 


Scandium 47 (Sc 47) 


100 


Iron 55 (Fe 55) 


100 


Scandium 48 (Sc 48) 


10 


Iron 59 (Fe 59) 


10 


Selenium 75 (Se 75) 


• 0 


Krypton 85 (Kr 85) 


100 


Silicon 32 (Si 31) 


100 


Krypton 87 (Kr 87) 


10 


Silver 105 (Ag 105) 


10 


Lanthanum 140 (La 140) 


10 


Silver 110m (Ag 110m) 


1 


Lutetium 177 (Lu 177) 


100 


Silver 111 (Ag 111) 


100 


Manganese 52 (Mn 52) 


10 


Sodium 24 (No 24) 


10 


Manganese 54 (Mn 54) 


10 


Strontium 85 (Sr 85) 


10 


Manganese 56 (Mn 56) 


10 


Strontium 89 (Sr 89) 


1 


Mercury 197m (Hg 197m) 


100 


Strontium 90 (Sr 90) 


0.1 


Mercury 197 (Hg 197) 


100 


Strontium 91 (Sr 91) 


10 


Mercury 203 (Hg 203) 


10 


Strontium 92 (Sr 92) 


10 


Molybdenum 99 (Mo 99) 


100 


Sulphur 35 (S 35) 


100 


Neodymium 147 (Nd 147) 


100 


Tantalum 182 (Ta 182) 


10 


Neodymmm 149 (Nd 149) 


100 


Technetium 96 (Tc 96) 


10 


Nickel 59 (Ni 59) 


100 


Technetium 97m (Tc 97m) 


100 


Nickel o3 (Ni 63) 


10 


Technetium 97 (Tc 97) 


100 


Nickel 65 (Ni 65) 


100 


Technetium 99m (Tc 99m) 


100 


Niobium 93m (Nb 93m) 


10 


Technetium 99 (Tc 99) 


10 


Niobium 95 (Nb 95) 


10 


Tellurium 125.n (Tc 125m) 


10 


Niobium 97 (Nb 97) 


10 


Tellurium 12 7m (Te 127m) 


10 


Osmium 185 (Os 185) 


10 


Tellurium 127 (Te 127) 


100 


Osmium 191m (Os 19lm) 


100 


Tellurium 129m (Te 129m) 


10 


Osmium 191 (Os 191) 


100 


Tellurium 129 (Te 129) 


100 


Osmium 193 (Os 193) 


100 


Tellurium 131m (Te 131m) 


10 


Palladium 103 (Pd 103) 


100 


Tellurium 132 (Te 132) 


10 


Palladium 109 (Pd 109) 


100 


Terbium 160 (Tb 160) 


10 


Phosphorus 32 (P 32) 


10 


Thallium 200 (Tl 200) 


100 


Platinum 191 (Pt 191) 


100 


Thallium 201 (Tl 201) 


100 


Platinum 193m (Pt I93m) 


100 


Thallium 202 (Tl 202) 


100 


Platinum 193 (Pt 193) 


100 


Thallium 204 (Tl 204) 


10 


Platinum 197m (Pt 197m) 


100 


Thulium 170 (Tm 170) 


10 


Platinum 197 (Pt 197) 


100 


Thulium 171 (Tm 171) 


10 


Polonium 210 (Po 210) 


0.1 


Tin 113 (Sn 113) 


10 


Potassium 42 (K 42) 


10 


Tin 125 (Sn 125) 


10 


Praseodymium 142 (Pr 142) 


100 


Tungsten 181 (W 181) 


10 


Praseodymium 143 (Pr 143) 


100 


Tungsten 185 (W 185) 


10 


Prometmum 147 (Pm 147) 


10 


Tungsten 187 (W 187) 


100 


Promethium 149 (Pm 149) 


10 


Vanadium 48 (V 48) 


10 


Rhenium 186 (Re 186) 


100 


Xenon 131m (Xe 131m) 


1,000 


Rhenium 188 (Re 188) 


100 


Xenon 133 (Xe 133) 


100 


Rhodium 103m (Rh 103m) 


100 


Xenon 135 (Xe 135) 


100 


Rhodium 105 (Rh 105) 


100 


Ytterbium 175 (Yb 175) 


100 


Rubidium 86 (Rb 86) 


10 


Yttrium 90 (Y 90) 


10 


Rubidium 87 (Rb 87) 


10 


Yttrium 91 (Y 91) 


10 


Ruthenium 97 (Ru 97) 


100 


Yttrium 92 (Y 92) 


100 


Ruthenium 103 (Ru 103) 


10 


Yttrium 93 (Y 93) 


100 


Ruthenium 105 (Ru 105) 


10 


Zinc 65 (Zn 65) 


10 


Ruthenium 106 (Ru 106) 


1 


Zinc 69m (Zn 69m) 


100 
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Byproduct Material 



Mtcrocuries 



Z-:c 69 (Zn 69) 1,000 
Zirconium 93 (Zr 93) 10 
Zirconium 95 (Zr 95) 10 
Zirconium 97 (Zr 97) - 10 
Any byproduct material not 
listed above other than alpha 
emitting byproduct material 



Isotope 



Usual Chemical 
Form 



Iodine 131 

Phosphorus 32... 

Calcium 45 

Carbon 14„... .... 

Cesium 137 

Barium 137 ....... 

Chlorine 36....:.. 

Chromium 51.... 

Cobalt 60 

Indium 1 13m.... 
Iron 59. 

Nickel 63 

Ruthenium 106. 
Rhodium 106.... 

Sodium 22 

Strontium 89.... 
Strontium 90. .. 

Sulfur 35 

Thallium 204... 

Yttrium 90 

Zinc 65 .... 



Nal 

NaH 2 P0 4 . 

CaCl 2 

Na2C0 3 .... 
CsCl 

BaCl2 

KCi 

CrCl 3 

CoCl 2 

InCl 3 

FeCl 3 

NiCl 2 

RuCl 3 

RhCl 3 

NaCl 

SrCl2 

SrCl2 

H 2 S0 4 

T1N0 3 

YC1 3 

ZnCl2 



Half-Life 



Beta Energy 
(MeV) 



Gamma Energy 

(MeV) 



8.08 days 

14.3 days 

163 days 

5,562 yrs 

30 yrs 

2.6 min 

308,000 yrs. 

27.8 days 

5.27 yrs 

100 min 

45.1 days 

85 yrs 

l.O.yrs 

30 sec 

2.6 yrs 

53 days 

25 yrs 

87.1 days.... 

4.0 yrs 

2.54 days.... 
250 days 



0.608 et... 
1,701 

0.254 

0.155 

0.51 et 

None 

0.714 

None 

0.306 

None 
0.462 et.. 

0.067 

0.0392.... 
3.53 et.... 
0.58 B + .... 

1.463 

0 ^1 

0.167 

0.765 

2.18 

0.325 B + 



0.364 et 
None 



None 
None 
None 
0.662 
None 
0.32 et 
1.17, 1.33 
.393 

0.191, 1098 

1.289 
None 
None 

0.513. 2.41 et 
0.511, 1.28 
None 
None 
None 
None 
None 
1.12 et 
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UNITCD STATES NUCL6AK HttiULATGRY COMMISSION 

RULES and REGULATIONS 

tma W. CHAPTER 1. COOI Or HO OUL afOVlATtONa-tNlfteV 




NOTICES, INSTRUCTIONS. AND REPORTS TO WORKERS; 

INSPECTIONS 



Sac 

19.1 Purpose. 

19.3 Scqp«. 

19.3 Definitions. 

19.4 Interpretations. 
19.$ Communications. 
19.1 i tatting of notices to worker* . 

19.12 laatructioa to wof Vers. 

19.1 3 Notification! and reports to todMduale 
19 J 4 rYesence of re pt e sen tatlves of Mcanaaaa 

— 2nd workers during Inspection*. 

19.15 Consultation with workers during bv 
epeclions, 



19.16 
19.17 

19,30 
I93t 
19J3 



Requests by workers for Las pactions. 



(c) •♦Worker" means an Individual 
•netted In activities licensed by the Com* ' 
mission and controlled by a licensee, 
but does not include the licensee. 

<d) "license" means a license Issued) 
under, the regulations in Parts 30 through 
15, 40, or 70 of this chapter. Including 
license* to operate a production or utlli-' 
satlon facility pursuant to Part $0 of this 
chapter. "Licensee" means the holder of 
such a license. 
<e) "Restricted area" means any area 



impaction not warranted; informal ra g iCCMg ^ wh|ch b e^t^cd by the IK 

violation* R censee tor purposes of protection of in* 

exemptions. c dividual* from exposure to xadiation and 

prohibit**. u. radioactive materials. "Restricted area" 

fi shall not include any areas used as resi- 
dential Quarters, although a separate 
room or rooms in a residential bull ling 
may be set apart as a restricted aret.. 



Application for exemptions. 
DkcrimiaatJoo p 



AvtKcarrr: Sacs 63. S3, SI, 103, 104, 161. 

rub. l. ts-703, ea suit, sso, ess, ess. see, 

8S7, MS, aa amended (43 UAO, 3073, 3093, 
3111. 2133, 3134, 3301); Gac 401, 1Mb. L. 03- 
43S, SS st*t. 1304 (43 TJJS.O. MSI) 



§ 19.4 Interpretation*. 

Except as specifically authorized by the 
Commission In writing, no Interpretation 
of the meaning of the regulations in this 
part by any officer or employee of the 
Commission other than a written in- 
terpretation by the Genera* Counsel will 
be recognized to be binding upon the 
Commission. 



1 19.1 Purpose. 

The regulations In this port establish 
retirements for notices, instructions, 
and reports by licensees to individual* 
participating In licensed activities, and 

options available to such Individuals in [#19.5 Communications, 
oonnectlon with Commission inspections I v „ mn¥ wV ».— i« 
of licensees to ascertain compliance with 1S ££5* n f,"u^ 
the provisions of the Atomic Knew Act I 
„ of 13S4. as amended. TiUe H of the En- 2 ^i'H^rl" ^ U 

2 m Rswt-jiizaUon Act of 1074 andresv £ » hould bc sddrecsed to the Director, Of- 

ports, and applications may be delivered! 
in person at the Commission's offices at 
1717 H Sii;eet. NW.. Washington, D.C.; 
or at 7320 Norfolk Avenue, Betheada, 
Maryland. 



; tlons. 
f 19*2 Scope* 

The regulations In this part apply to 
all persons who receive, possess, use, or 
transfer material licensed by the Nuclear 
Regulatory Commission pursuant to the 
regulations In Parts 30 through 25, 40, 
or 70 of this chapter, including persons 11* 
censed to operate a production or utili 
tatlon facility pursuant to Part 50 
this chapter. 

HI 1W Definition 
H As used in this part: 
R <*> "Act" means the Atomic Energy 
a Act of 1354, (SS But. 919) including any 
**• sunendmenu thereto; 

7(b) "Cofttmiision" m«**s lbs United Stales 
NttrJeer Regulatory Commtefoev, 



19*1 1 Posting of notices to workers, 

(a) Each licensee shall post current 
copies of the following documents: (1) 
of ri The regulations in this part and in Part 
g 30 of this chapter; <2) the license, license 
J conditions, or documents incorporated 
ul into 'a license by reference, and amend* 
$ xnents thereto; (3) the operating pioce- 
duree applicable to licensed activities; 
(4) any notice of violation Involving 
radiological working conditions, proposed 
imposition of civil penalty, or order is*. 



I sued pursuant to Subpart B of Part 2 of 
4 this chapter, and any response from the 
K licensee. 

K (b) If posting of a document specified* 
tc in paragraph (a) (1), <3) or (3) of this 
"-section Is not practicable, the licensee 
ft may post a notice which describes the 

| document and states where it may Jbe 

jjucamined. 

J" (c) Form NRC-3, "Notice to Em- 
ployees", shall be posted by each li- 
cense© wherever individuals work in or 
^ frequent any portion of a restricted area. 

£ Not*: Copies of Form NBO-3 may be ob- 
OC talned by writing to the Director of the 
**■ appropriate 0 8. Nuclear Regulatory Com- 
9 mission Inspection and Xniorcement Re- 
1 gion&l Office Usteu in Appendix "D", Part 30 
] of this chapter, or the Director. Office of In- 
I a paction and Snforcemant, UjB. Nuclear Reg- 
I ul story Commission. Washington. D.C. 3C5S5. 

(d) Documents, notices, or forms' 
posted pursuant to this section shall ap- 
pear In a sufficient number of places to 
permit individuals engaged in licensed 
activities to observe them on the way to 
or from any particular licensed activity 
location to which the document applies, 
shall be conspicuous, and shall be re- 
placed if defaced or altered. 

(e) Commission documents posted 
pursuant to paragraph (a)(4) of this 
section shall be posted within 2 working 
days after receipt of the documents from 
the Commission; the licensee's response, 
if any, shall be posted within 2 working 
days after dispatch by the licensee. Such 

~ documents shall remain posted for a 
n minimum of 5 working days or until ac- 
ff lion correcting the violation has been 
u. completed, whichever is later. 

1 19.12 Instntclioeis to wea k er a . 

All individuals working in or frequent- 
ing any portion of a restricted area shall 
be kept Informed of the storage, trans- 
fer, or use of radioactive materials or of 
radiation in such portions of the re- 
stricted area; shall be instructed In the 
health protection problems associated 
with exposure to such radioactive mate* 
rials or radiation, in precautions or pro- 
cedurcj to minimize exposure, and in the 
purposes and functions of protective de- 
vices employed; shall be instructed in, 
and instructed to observe, to the extent 
within the worker's control, the applica- 
ble provisions of Commission regulations 
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PART 19 • NOTICES, INSTRUCTIONS. AND RFPORTS TO WORKERS; INSPECTIONS 



aadtlcenses for the protection of per- 
sonnel from exposures to radiation or 
radioactive material* occurring In such 
areas; shall be instructed of. their re- 
sponsibility to report promptly to the ii- 
oensce any condition which mar lead to 
or cause s> violation of Commission regu- 
lations and licenses or unnecessary ex- 
posure to radiation or to radioactive ma- 
terial; shall be Instructed In the appro- 
priate response to warnings made in the 
event of any unusual occurrence or mal- 
function that may involve exposure to 
radiation or radioactive material; and 
shall be adttsed as to the radiation ex- 
posure reports which workers may re- 
quest pursuant to 1 19.13. The ertent of 
these Instructions shall be commensur- 
ate with potential radiological health 
protection problem* In the restricted 



report shall be transmitted at a time 
net later than the transmittal to the 



fl 19.14 PmcM« of represen tatives of 
H e m mm sad workers during i usy e e* 



8 19.13 Notificatioa* and reports lo lav 
dividual* 

(a) Radiation exposure data for an 
Individual and the results of any meat* 
urementa, analyses, and calculations of 
radioactive material deposited or re- 
tained In the body of an individual, shall 
be reported to the individual as specified 
In this section. The Information reported 
shall include data and results obtained 
pursuant to Commission regulations, or- 
ders or license conditions, as shown In 
records maintained by the licensee pur* 
suant to Commission regulations. Each 
notification and report shall: be In writ- 

k ing; include appropriate Identifying data 
£j such as the name of the licensee, the 
c name of the individual, the individual's 
u- social security number; include the Indl* 
}5j vldual's exposure information; and con- » 
*a!n the following statement: 

This report is furnished to you under ttvt provi- 
ng of the Nuclear Regulatory Commission regit 

Ution 10 CFR Part 19. You should preserve this 

report for further reference. 

(b) At the request of any worker, each 
licensee shall advise such worker annu- 
all/ of the worker's exposure to radiation 
or radioactive material as shown in rec- 
ords maintained by the licensee pursu- 
ant to 5 20.401(a) and (c). 

<c) At the request of a worker former- 
ly engaged in licensed activities con- 
trolled by the licensee, each licensee shall 
furnish to the worker a report of the 
worker's exposure to radiation or radio- 
active material. Such report shall be fur- 
nished within 30 days from the time the 
request Is made, or within 30 days after 
the exposure of th* Individual has been 
determined by the licensee, whichever is 
later, shall cover, within the period of 
time specified in the request, each calen- 
dar quarter in which the worker's ac- 
tivities involved exposure to radiation 
from radioactive materials licensed by 
the Commission: and shall include the 
dates and locations of licensed activities 
in which the worker participated during 
this period. 

<d> When, a licensee is required pur- 
suant to f 20.405 or I 20.408 of this chap- 
ter to report to the Commission any ex- 
posure of an Individual to radiation or 
radioactive material the licensee shall 
also provide the individual a report on 
exposure data included therein. Such 



(a) Xach licensee shall afford to the 
Commission at all reasonable times op- 
portunity to Inspect material!, activities, 
facilities, premises, and records pursu- 
ant to the regulations In this chapter. 

(b) During an inspection. Commission 
Inspectors may consult privately with 
workers as specified In 1 19.15. The li- 
censee or licensee's representative may 
acc om pa n y Commission inspectors dur- 
ing other phases of an Inspection. 

(c) If . at the time of Inspection, an 
Individual has been authorised by the 
workers to represent them during Com- 
mission Inspections, the licensee shall 
notify the Inspectors of such authoriza- 
tion and shall give the workers' repre- 
sentative en opportunity to accompany 
the inspectors during the Inspection of 
physical working conditions. 

(d) Kach workers* representative shall 
be routinely engaged In licensed activi- 
ties under control of the licensee and 
shall have received Instructions as spec- 
ified In 1 19.12. 

(e) Different representatives of li- 
cense** and workers may accompany the 
Inspectors during different phases of an 
Inspection if there is no resulting Inter- 
ference with the conduct of the inspec- 
tion. However, only one workers* repre- £ 
sentative at a time may accompany the £ 

CM 

tr 

XL 



N inspectors. 

g; <f> With the approval of the licensee 



dividual who is not routinely engaged 
in licensed activities under control of 
the license, for example, a consultant 
to the licensee or to the workers* repre- 
sentative, shall be afforded the oppor- 
tunity to accompany Commission inspec- 
tor* during the inspection of physical 
working conditions. 

<g) Notwithstanding the other provi- 
sions of this section, Commission inspec- 
tors are authorized to refuse to permit 
accompaniment by any individual who 
deliberately interferes with a fair and 
orderly inspection. With regard to areas 
containing information classified by an 
agency of the UJ8. Government in the 
interest of national security, an individ- 
ual who accompanies an inspector may 
have access to such information only if 
authorized to do so. With regard to any 
area containing proprietary Information, 
the workers* representative for that area 
shall be an individual previously author- 
ised by the licensee to enter that area. 

| 19*15 Consultation with workers dur- 
ing Inspections* 

<a) Commission Inspectors may con- 
sult privately with workers concerning 
matters of occupational radiation Protec- 
tion and other matters related to ap- 
plicable provisions of Commission regu- 
lations and licenses to the extent the in- 
spectors deem necessary for the conduct 
of an effective and thorough inspection. 

(b) During the course of an inspection 
any worker may bring prlvstely to the 
attention of the Inspectors, either orally 
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or In writing, any past or present condi- 
tion which he has reason to believe may 
have contributed to or caused any vio- 
lation of the act, the regulations la this 
chapter, or license condition, or any un- 
necessary exposure o: an individual to 
radiation, from, licensed radioactive ma- 
terial under the licensee's control. Any 
such notioe In writing shall comply with 
the requlrem Ms of 1 19.18(a) , 

(c) The provisions of paragraph <b> 
of this section shall not be interpreted as 
authorisation to disregard instruction* 
pursuant to § 19.12. 

1 19.16 BequeiU hf workers for fattpee. 
Hows. 

(a) Any worker or representative of 
workers who believes that a violation of 
the Act, the regulations in this chapter, 
or license conditions exists or has oc- 
curred in license activities with regard to 
radiological working conditions in which 
the worker Is engaged, may request an 
inspection by giving notice of the alleged 
violation to the Director of In sped son and Ca* 
forcemeat, to the Director of the appro- 
priate Commission Regional Office, of to 
Commission Inspectors. Any such notice 
shall be in writing, shall set forth the 
specific grounds for the notice, and shall 
be signed by the worker or representa- 
tive of workers. A copy shall be provided 
the licensee by the Director of Inspection and 
Enforcement, Regional Office Director. 

or the Inspector no later than at the time 
of inspection except that, upon the re- 
quest of the worker giving such notice, 
his name and the name of individuals 
referred to therein shell not appear in 
such copy or on any record published, 
released, or made available by the Com- 
mission, except for good cause shown. 

(b) If, upon receipt of such notice, the 
Director of Inspection and Enforcement or Re- 
gional Office Director determines that 

the complaint meets the requirements set 
forth in paragraph (a) of this section, 
and that there are reasonable grounds to 
believe that the alleged violation exists 
or has occurred, he shall cause an In- 
spection to be made as soon as practica- 
ble, to determine if such alleged violation 
exists or has occurred. Inspections pur- 
suant to this section need not be limited 
to matters referred to in the complaint, 

(c) No licensee shall discbarge or in 
any manner discriminate against any 
worker because such worker has filed any 
complaint or instituted or caused to be 
instituted any proceeding under the 
regulations in this chapter or has testi- 
fied or is about to testify hi any such pro- 
ceeding or because of the exercise by 
such woiker on behalf of himself or 
others of any option afforded by this 
port. 

i 19.17 Inspections not warranted! In- 
formal review. 

(a) If the Director of Inspection and Enforce- 
ment or of the appropriate Regional 
Office determines, with respect to a com- 
plaint under f 19.16, that an inspection 
is not warranted because there are no 
reasonable grounds to believe that a vio- 
lation exists or has occurred, he shall no- 
tify the complainant in writing of such 
determination. The complainant may 
obtain review of such determination by 
submitting a written statement of posi- 
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tiom with the Executive Director for OamffoaaJ discr imina tio n under any program or ac- 
VS> Nuclear ft* alstoiy Ccwmtukm, Wasalaf- I iMiy ticanaad by too Nixkar JUfulatocy 
to*lXC 20555. wlio wiU poviae ta« Ikeaa* | CmmbMoq. THIS PIvTkk» Will a* an- 
wtth % copy of such statement by eartl* S foroad through ipaay ptwvistoua and 
fed mail, excluding . at the 7t*uatt of the b rule* a*BJlart*U>oaaa)raadra*Ubiiat»d, 
complainant, the name of the complain- c with mpatttoraelal and cthar <ttaerim- 
ant. The licensee may submit an oppoe* "» '-saUoa, under tltla VI of the Civil nights 
tng written statement of position with $ Act of 1N4. This remady la not exehi- 
tae Executive Director for Oyef^ioas wbojrti | jtvt. huvcver. and wot not prejudice or 



stevide the complainant wit* e copy of sack 
fUtnaeftt hy certified nutt Upc* the reqaa* 
of ise oompUiruat* the Executive Diitctor foe 
OyoatkMU or ail designee any 
hold an Informal conference lit which 
the complainant and the Uceneee may 
orally present their views. An Informal 
conference may also be held at the re- 
s ouest of the llceroee. but disclosure of the 
K Identity of the complainant will be made 
c only following receipt of written author- 
»*- tzation from the complainant. After ccn* 
ft -aidering all written and oral views pre- 
sented, the Executive Director for Operations 
eMail affirm, modify, or reverse tae determina- 
tion of the Ouector of 1 nspecnoa tnd Enforce- 
ment or of the appropriate Region*! 
Office and furnish the complainant and 
the licensee a written notification of his 
decision and the reason therefor, 
(b) If the l>f ector of inspection snd Enforce- 
ment of of the appropriate Regional 
Office determines that an Inspection is 
not warranted because the requirements 
ol i 19.16(a) have not been met. he shall 
notify the . complainant In writing of 
such determination. Such determination 
shall be without prejudice to the filing of 
a new complaint meeting the require- 
ments of 1 19.1G<a>. 

r§ >°.30 Violation*. 
? An injunction or other court order may 
co be obtained prohibiting any violation of 
* any provision of the Act or Title II of 
the Energy Reorganization Act of 1974. 
or any regulation or order Issued there- 
under. 



Is 



A court 

order may be obtained for the payment 
of a civil penalty Imposed pursuant to 
section 234 of the Act for violation of sec- 
tion 53. 57. C2. 63. 81. S2. 101. 103. 104. 
107. or 109 of the Act or any rule, regula- 
tion, or order issued thereunder, or any 
term, condition or limitation of any li- 
cense Issued thereunder, or for any vio- 
lation for which a license may be revoked 
under section 186 of the Act. Any person 
A who willfully violates any provision of 
£ the Act or any regulation or order issued 
S thereunder may be guilty of a crime and, 
upon conviction, may be punished by fine 
g or imprisonment cr both, as provided by 
law. 

§ 19.31 Application for exemption*. 

The Commission may. upon applica- 
tion by any licensee or upon its own in- 
itiative, grant .such exemptions from the 
requirements of the regulations tn this 
part as it determines are authorised by 
law and will not result In undue hazard 
m to life or property. 

f*§ 19.32 I)i^-ri mi nation prohibited* 
I No person shall on the ground of sex 
I be excluded from participation in. l>c de- 
I nlcd the benefits of. or be subjected to 



ettt off any othar lata! ramadko avail* 
able to a dieerlmiaatat. 
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J (a) The regulations in this part estab- 
Jt llsh standards for protection against ra- 
£ diation hazards arising out of activities 
tt under licenses issued by the Nuclear Reg- 
p ulatory Commission and are issued pur- 
^ suant to the Atomic Energy Act of 1954. 
I as amended, and the Energy Reorganlxa- 
[Uon Act of 1974. 

~ <b> Ths use of radioactive material or 
other sources of radiation not licensed 
by the Commission is not subject to the 
regulations in this part. However, it is 
the purpose of the regulations in this 
^ part to control the possession, ust, and 
transfer of licensed material by any 11- 
g cense* in such a manner that exposure 
u. to such material and to radiation from 
jq such material, whe: added to exposures 
to x unlicensed radioactive material and 
to other unlicensed sources of radiation 
In the possession of the licensee, and %o 
radiation therefrom, does not exceed the 
standards of radiation protection pre- 
scribed in the regulations in this part. 



menu set forth in this part make every 
reasonable effort to »«faf*n radiation 
exposures, and releases of radioactive 
materials in effluents to unrestricted 
5 *"**» ss low as is reasonably achievable, 
g The term "as low as is reasonably 
"achievable" means as low as is reason- 
£ ably achievable taking into account the 
o «tate of technology, and the economics of 
f improvtments In relation to benefits to 
the public health and safety, and other 
societal and socioeconomic considera- 
tions, and m relation to tira utilization 
of atomic energy tn the public interest 

Jg20Jt Scope. 
The regulations in this part apply to 
pall persons who receive, possess, use. or 
"transfer material licensed pursuant to 
£ the regulations in Parts 30 through 35. 

0 40. or 70 of this chapter, induing per- 

1 sons licensed to operate a production or 
I utilization facility pursuant to Part SO 
[of this chapter. 



I Keutvedl 
Kep 



eporls of Mvereiptnures and ex- 
cessive levels and concent rations. 
| Reserved | 

rVrvmnel exposure end monitoring 

re r> Kit. 

KeporM oi personnel expiHure on 
termination ol employment or 
work. 

Notifications end reports to Indi- 
vid u» Is. 



(c) In accordance with recommenda- 
tions of the Federal Radiation Council, 
j approved by the President, persons en* 
8 gaged in activities under licenses Issued 
J2 by the Nuclear Regulatory Commission 
u> pursuant to the Atomic Cnergy Act of 
g 1964. as amended, and the Energy Ro- 
lf organisation Act of 1974 should, in ad- 
I dition to complying with Use requlre- 



i 20.3 DefiaHie 

fa) As used in this part: 

(1) "Act" means the Atomic Energy 
Act of 1054 <G3 8tal 910) including any 
amendments thereto; 

(3) "Airborne radioactive material" 
means any radioactive materia] dispersed 
In the air In tte form of dusts, fumes, 
mists, vapors, or gases; 

(3) "Byproduct material** means any 
radioactive material (except special nu- 
clear material) yielded in or made ra- 
dioactive by exposure to the radiation 
incident to the process of producing or 
utilizing special nuclear material: 

*~ <4> "Calendar quarter" m es a s aot loss 
than 13 consecutive weeks aor more than 
14 oonsecuUve weeks. The Ant calendar 
r* quarter ef each year shall begin in Janu- 
ftary and subsequent calendar quarters 
5 snan be such that no day is tncludsd in 
e: more than one calendar quarter or 
**- omitted from inclusion within a calendar 
S Quarter. No licensee shall change the 
] method observed by him of determining 
calendar quarters except at the beginning 
of a calendar year. 

I (5) "Cbmmbsion** means the Nuclear Rcgv- 
I Ittory Commissson or its duly authorized 
I rcpreseaUtlvsi; 
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weight onc-twtntkth of. one percent 
(O.Odtt) or more of a. uranium, b. tho- 
rium or c any combination thereof. 



5 

oc 
u. 



<«> "Government agency meant anyj) 
executive cfeperUnent, commission, inde-f 

pendent establishment, conxmtta" n w t m „ 7 w , M „._ 

wholly or partly owned by the United* material does not include special 
8UtCf of America which U an instru-^ nuclear material, 
mentality ct the United Otatee, or aayr* 

board, bureau, division, senrloe. office, . mm 

officer, authority, administration, or| (16) **8pecial nuclear maUriai 
other esubluhment to the executive U> pwtoolum, uianhmi 2*3, inanhna 
branch of the Government; 5 • lrichtd *** toot W m ?J? ?*£Z 

<7> -individual" mean, any humanifope ^ other material wWch 

teinr' 2 the CommiMlon, pursuant to the.proti- 

<^Ucensed materia mean, ^5^1^^^!^ 
material, special nuclear material, or by-globe x "i^^ t f^ni\ tSI 

product material received. PO"^?!?^ 
used, or transferred under a genera] or fS 1 *^ 1 ^?**^^ 
specific Ucense Issued by the C^mUsion the foregoing but doe* not Include aouroe 
to the regulation* m thlslJ 11 * 1 *™ 11 

license Issued $ 



pursuant 
chapter; 

O) "license'* means 
under the regulations in Part 30, 40. orW 



(17) "Unrestricted area" means any 

area access to which is not controlled by 

m of »m. rh,nt.r -T s<***~*» m*«n« the licensee for purpoee* of protection of 

ILL^^^lr^J^^ individuals from exposure to radiation 

?io> -^^SdSi- ineimite ex * radioactive materials, and any area 
MO) occupational dose includes ex-K ^ m«um«ui nm^n 

posure of an individual to radiation (Du^ for retldcntU1 

m a restricted area: or HI) In the course 5" 

of employment in which the individual's £ <18) "Administration* means the En- _ 
duties tnvol-e exposure to radiation:* ergy Research and Development Admin- c xoiwwing taoie 
provided, that -occupational dose" shall* Utratlon or Its duly authorized repre-u. 
not be deemed to include any exposure 0 sentatives. g 
of an individual to radiaUon for the pur-i 

pose of med.c*! d,. g no* or medical r (fa) Defiat ^ * ^ ^ 



ulatiocs In this part, any of the follow* 
ing Is eonsldered to be equivalent to a 
doee of one rem: 

(1) A dose of 1 r due to X— or gamma 
radiation; 

tt) A dose of 1 rad due to gamma, 
or beta radiation; 

(3) A dose of 0.1 rad due to neutrons 
or high energy protons; 

<«) A doe* of 0J5 rad due to particles 
heavier than protons and with aqflciapl 
energy to reach the lens of the wye: 
If It is more convenient to measure the 
neutron flux, or equivalent, than to de- 
termine the neutron dose in rada, as 
provided In subparagraph (3) of this 
paragraph, one rem of neutron radiation 
nay, for purposes of the regulations in 
this part, be assumed to be equivalent 
to 14 million neutrons per square centi- 
meter Incident upon the body; or. If 
there exists sufficient information to esti- 
mate with reasonable accuracy the ap- 
proximate distribution in energy of the 
neutrons, the Incident number of neu- 
trons per ec*are centimeter equivalent 
to one rem may be estimated from the 
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therapy of such Individual. 

<ll> "Person" means <i) any indi- 
vidual, corporation, partnership, firm, 
association, trust, estate, public or pri- 
vate institution, group. Government 
agency other than the Commission or the 
Administration < except that the Admin- 
istration shall be considered a person 
within the meaning of the regulations in 
this part to the extent that its facilities 
and activities are subject to the licensing 
and related regulatory authority of the 
Commission pursuant to section 202 of 
the. Knergy Reorganization Act of 1974 
(83* Stat 1244) ) . any State, any foreign 
government or nation or any political 
subdivision of any such government or 
nation, or other entity: and <ii) any 
legr.l successor, representative, agent, or 
agency of the foregoing. S 

8 

1 12) "Radiation" means any or all of 
the following: alpha rays, beta raya.u. 
gamma rays. X-rays, neutrons, high- in 
speed electrons, high-speed protons, and 
other atomic particles: but not sound 
or radio waves, or visible, infrared, or 
ultraviolet light; 

(13) "Radioactive material" Includes 
any such material whether or not subject 
to licensing control by the Commission: 

<X4> "Ttestrlcted area** means any 
area access to which is controlled by the 
licensee for purposes of protection of 
Individuals from exposure to radiation- 
and radioactive materials. "Restricted 
area" thai) not include any areas used 
as residential quarters, although a sepa- 
rate room 0/ rooms In a residential 
building may be set apart as a restricted 
area; 

MS» Source man-rial" means <i> 
titanium or thorium, or any combina- 
tion thereof. In any physical or chemical 
form: or <il) ores which contain by 
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and phrasea as used In this part art set 

forth in other sections, including: 

(1) "Airborne radioactivity area" de- 
fined in I 20.203; 

(2) "Radiation area" and -high radi- 
ation area** defined in 1 20J202; 

(3) -Personnel monitoring exTarptDent" 
defined in ! 20.202; 

<4) -Surtey* defined In 1 20.201; 

(5) Units of measurement of doee (rad, 
rem) defined in i 20.4; 

(6) Units of measurement of radio- 
activity defined in i 20.5. 

8 20*4 Units of radiatloci *io*e. 

<a) "Dose/* aa used in this part, is the 
quantity of radiaUon absorbed, per unit 
of mass, by the body or by any portion of 
the body. When the regulations in this 
part specify a dose during a period of 
time, the dose means the total quantity 
of radiation absorbed, per unit of mass* 

S£^&^j£?&£i L'*** In the region or hlshest dome rate. 

20 JZ Unit* of vadioaetiv (17 . 
<a> Radioactivity Is commonly, and 



(d) For determining exposures to X or 
gamma rays up to 3 Mev. the dose limits 
specified in || 20.101 to 20.104. inclusive, 
may be assumed to be equivalent to the 
"air dose". For the purpose of this part 
"air dose" means that the dose is meas- 
ured by a properly calibrated appropriate 
instrument In air at or near the body sur- 



dlfierent units of dose are in current use. 
Definitions of units as used in this part 
are set forth in paragraphs (b) and (e) 
of this section. 

fb) The rad, as used in this part, is a 
measure of the dose of any ionizing radi- 
ation to body tissues in terms of the 



P 

I Pi 



for purposes of the regulations in this 
part shall be, measured in terms of dis- 
integrations per unit time or tn curies. 
One curler J. 7x10* disintegrations per 
second (dps) =2.2x10** disintegrations 



energy absorbed per unit mass of the £ per minute (tipm). Commonly used sub- 
tissus. One rad is the dose correspond- « multiples of the curie are the mllllcurie 
irj^ to tiie absorption ci 100 ergs r^ex gram " and the microcurie: 



of tissue. (One mlUlrad (mrad)«=0.00l 
rad.) 

(e) The rem, as used in this porU is 
a measure of the dose of any ionizing 
radiation to body tissue tn terms of Its L - 
esthnated biological effect relative to a 
dose of one roentgen (r) of X-rays. (One 
mlUirexn (mrern) *=0.001 rem.) The rela- 
tion of the rem to other dose units de- « 
pends upon the biological effect under 
consideration and upon the conditions of 
Irradiation. Por the purpose of the reg- 



U) One mllllcurie <mCi) '-o.OQi curie 
(CI) '=3.7xl0 7 dps. 

(2) One microcurie <*C1) ^ 0.000001 
curie=3.7xi0* dps. 



raw poa&lbla. th« approprtot« unit 
ftbould bo wrltun out m -curto(a).- "miiU- 
curta(a) • or ^DJlcrocurto{«)." and Ut« gbbro- 
▼t»tlon» uhcuUl not bo ucod. 
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^.(b) (Deftstee 40 Fit 30704.1 
<e) ]Deteted 39 PR 23990.) 



rf3&6 UlarpcaU*i<m*- 
Except as gpeeiflcally authorised by 
5 the Commission In writing, no interprets 
S Uon of the meaning of the regulations in 
c this part by any officer or employee of 

* the Commission other than a written In- 
R terpretation by the Oeneral Counsel wUl 

Lbe recognized to be binding upon the 
Oommlaalon. 

f| 20.7 Commvaketioti* 
Except where otherwise specified in, 
this part, all communications and re- g 
port* concerning the regulation* In thla - 
t part should be addreated to the Execu- * 

* tive Director for OperaUon*. U.S. Nu- p 
£ clear Regulatory Commission, Washing- * 
o ton* D.C. 20555. Communication*, re- 

* port*, and epplicsttons may be delivered 
in person at the Commission's offices at 
1717 H Street NW.. Washington. D.C.; or 
at 1920 Norfolk; Avenue. Bethesda. Mary* 
land. 

Doom. Unu am» 



% 20.101 Exposure of individuals to ra- 
diation in restricted areas, 
(a) Except as provided in paragraph 
(b> of this section, no licensee shall 
possess, use. or transfer licensed mate- 
rial In men a manner as to cause any 
individual In a restricted area to receive 
in any period of one calendar Quarter 
from radioactive material and other 
m sources of radiation in the licensee's pos- 
o: session a dose in excess of the limits 
u. specified in the following table: 
R Mem* per omlemUr qusrttr 

I. Whoia body: baas and mink; active 
blood-tor ml of organs; Una of 

eyef; or fona4a 1*4 

a. B&ao* an4 forearms; feat and 

aaJMaa 

a akin of whole body 

(b> A licensee may permit an Indi- 
vidual in a restricted area to receive a 
dose to the whole body greater than that 
permitted under paragraph (a) of this 



section, provided: 

U> During any calendar quarter the 
dose "o the whole body from radioactive 
materia and other source* of radiation 
in the leasee's possession shall not ex* 
eeed $ rems; and 

<J) The dose to the whole body, when 
added to the accumulated occupational 
dose to the whole body, shall not exoeed 
§ <K-16) rems where "N" equals the in- 
dividuals age in years st hi* last birth-, 
day; and 

(S) The Ucensee has determined the 
Individual's accumulated occupational 
dose to the whole body on Foim NRG4, or 
oa a clear sad legible record contain- 
ing all the information required in that 
form; and has otherwise complied with 
the requirements of 1 20.103. As used in 
paragraph (b) , "Dose to the whole body" 
shall be deemed to include any dose to 
the whole body, gonads, active blood- 
forming organs, head and trunk, or lens 
of eye. 

| 20,102 Determination of accumulated 
dose, 

(a) This .section contains require- 
ments which must be satisfied by 
licensees who propose, pursuant to para- 
graph (b) of i 20.101. to permit individ- 
uals, In a restricted area to receive ex- 
posure to radiation In excess of the limits 
specified In paragraph (a) of 6 20 101. 

(b) Before permitting any Individual 
in a restricted area to receive exposure 
to radiation in excess of the limits spec- 
ified in paragraph <a) of I 20.101. eachS 
licensee alien : 2 

(1) Obtain s certificate on Fotm NRC-4. or ^ 
on s ckir *nb* Isgibie record u. 
containing ail the information required jq 
in that form, signed by the Individual 
shewing each period of time after the 
individual attained the age of 18 In which 
the Individual received an occupational 
dose of radiation; and 

(2) Cslculateon Form NRC4 in sccord- 
sncs with the instruction* appear- 
ing therein, or on a clear and legible 
record containing all the information 
required in that form, the previouely ac- 
cumulated occupational dose received by 
the individual and the additional dose 
allowed for that individual under 
I 20.101(b). 

(c)(1) In the preparation of Form NRG4* 
or s clear sad legible record con- 
taining all the Information required in 
that form, the licensee shall make s rea- 
sonable effort to obtain reports of the 
Individual's previously accumulated oc- 
cupational dose. Por each period for 
which the licensee obtains such reports, 
the licensee shall use the dose shown In 
the report in, preparing the form. In 
any case where a licensee, is unable to 
obtain reports of the individual's occu- 
pational dose for a previous complete 
calendar Quarter. It shall be assumed 
that the Individual has received the oc- 
cupational dose specified in whichever 
of the? following columns apply: 



* TU dunttlo* <A mxMoh mtomkm ea4 tea <!amiow 
at aMSM/MMOt taouJd m MimctaMly short coaptr** 
la tea Um*-b*iwKa eolWctio* sad mmmnmn nt. u w>v 
u aatt * fcatbttottir lajalAeaat tSaet apaa uw ramlta. 
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CO The licensee shall retain and preserve 
records esed In preparing. Form NRG4. 

If calculation of the individuals ac- 
cumulated occupational dose for all 
periods prior to January 1. 1061 yields 
a result higher than the applicable ac- 
cumulated dose value for the individual 
as of that date, as specified in paragraph 
(b) of | 20.101. the excess may be disre- 
garded. 

1 20.10$ Exposure of individuals to 
concentration! of radioactive ma- 
terial In restricted areas. 

(a) No licensee shall possess, use or 
transfer licensed material In such a man- 
ner as to cause any Individual in a 
restricted area to be exposed to airborne 
radioactive material possessed by the 
licensee In an average concentration in 
excess of the limits specified In Appendix 
B. Table I, of this part. "Expose" as 
used In this section means that the In- 
dividual is present In an airborne con- 
centration. No allowance shall be made 
for the use of protective clothing or 
equipment, or particle size, except as 
authorized by the Commission pursuant 
to paragraph <c> of 'tils section 

(b) The limits given in Appendix B. 
Table I. of this part are based upon 
exposure to the concentrations specified 
for forty hours in any period of seven 
consecutive days. In any such period 
where the number of hours of exposure 
is less than forty, the limits specified 
in the table may be Increased propor- 
tionately. In any such period uhcre 
the number of hours of exposure is 
greater than forty, the ltmlts specified 
In the table shall be decreased 
proportionately. 

(c) (1) Except as authorized by the 
Commission pursuant to this paragraph, 
no allowance shall be made for particle 
size or the use of protective clothing 
or equipment In determining whether an 
Individual Is exposed to an airborne con- 
centration In excess of the limits speci- 
fied in Appendix B. Table I. 

(2) The Commission may authorize a 
licensee to expose en Individual in a re- 
stricted area to airborne concentrations 
in excess of the limits specified In Ap- 
pendix B. Table I. upon receipt of an 
application demonstrating that the con- 
centration is composed In whole or In 
part of particles of such size that such 
particles are not resplrable; and that 
the Individual will not Inhale the con- 
centrations In excess of the limits estab- 
lished In Appendix B. Table I. Each 
uppllcation under this subparagraph 
shall Include an analysis o( particle t'.zcs 
In the concentrations; and a description 
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of the methods u^cd in determining the 
particle sizes. 

(3) The Commission may authorize 
a licensee to expose an individual in a 
re.v ^ted area to airborne concentra- 
te \ excess of the limits specified in 
Appcndjx B. Table I. upon receipt of 
an application demonstrating that the 
individual will wear appropriate pro- * 



mission will approve the proposed limits 
if the applicant demonstrates that the 
proposed limits are not likely to cause 
any Individual to receive a dose to the 
whole body in any period of one calendar 
year in excess of 0 6 rem 

(b) Except as authorized by the Com- 
mission pursuant to paragraph <a) of 
this section no licensee shall possess, use 



tectivc equipment and that the individual g or transfer licensed material in such a 
will not inhale. Ingest or absorb quantl- ~ manner as to create in any unrestricted 
tics of radioactive material in excess of u. area from radioactive material and other 
those which might otherwise be permit- «j sources of radiation in his possession: 



ud under this part for employees in 
restricted areas during a 40-hour week 
bach application under this subpara- 
graph shall contain the following 
infoimatlon: 

iO A description of the protective 
equipment to be employed, including the 
etticiency of the equipment for the ma- 
Una) involved; 

th> Procedures for the fitting, main- 
tenance and cleaning of the protective 
equipment, and 

<ni> Piocedures loverning the use of 
the protective t-quipment. including su- 
pervisor procedures and length of time 
the equipment will be used by the Indi- 
viduals in eac.i work week The pro- 
posed pcMods foi use of the equipment 
b, any individual should not be of such 
out at ion a * wou.d discouiage observance 
by the individual of the pioposed pro- 
i tdui?s. and 

*iv> The av« age concentrations pres- 
tut In tht <;uas occupied by employees 

§20.101 Exposure of minor*. 

Nu licensee snail possess, use or 
[i ,»r licenced mateiial in such a 
main.* i to cause any individual within 
a restwrUd art a who is under 18 years 
of ai»t lo leccive «n ^ny period of one 
calendar quarter from ladioactive ma- 
terial «ud othei sources of radiation in 
the licensee pos6osMon a dose In excess 
of lo percent of the hnnts specified In 
the tal'ir in paiapiaph <a> of 5 20 101. 

<b> No licence shall possess, use or 
tr.it i* fer licenced ir.atciial in such a 
manner as i»> cause any individual 
utU.in a it^Uicicd aiea who is urdcr 18 



(1) Radiation levels which, if an indi- 
vidual were continuously present In the 
area, could result In his receiving a dose 
in excess of two mlUirems in any one 
hour, or 

(2) Radiation levels which, If an indi- 
vidual were continuously present In the 
area, could result m his receiving a dose 
in excess of 100 mllhrems In any seven 
consecutive days. 

S 20.106 Radioactivity In effincnU to 
unrestricted areas. 

<a> A licensee shall not possess, use, 
or transfer licensed material so as to re- 
lease to an unrestricted area radioactive 
material In concentrations which exceed 
the limits specified In Appendix "B", 
Table II of this part, except as authorized 



effluents released Into air. 

(3) A description of the anticipated 
human occupancy in the unrestricted 
area where the highest concentration of 
radioactive material from the effluent Is 
expected, and. In the case of a river or 
stream, a description of water uses down- 
stream from the point of release of the 
effluent. 

(4) Information as to the highest con- 
centration of each radionuclide in an 
unrestricted area. Including anticipated 
concentrations averaged over a period of 
one year: 

(i) In air at any point of human oc- 
cupancy; or 

(11) In water at points of use down- 
stream from the point of release of the 
effluent 

(5) The background concentration of 
radionuclides in the receiving river or 
stream prior to the relcaso of liquid 
effluent. 

<C> A description of the environmental 
monitoring equipment, including sensi- 
tivity of the system, and procedures and 
calculations to determine concentration* 
of radionuclides In the unrestricted area 
and possible reconcent rations of radio- 
nuclides. 

(7) A description of the* waste treat- 
ment facilities and procedures used to 
reduce the concentration of radionuclides 
in effluents prior to their release. 

(d) For the purposes of this section 



yeu.s of aB .- to be exposed to airborne - x ^ h ^J pUcalloa for nleher UmiU 



pursuant to I 20 302 or paragraph (b) of tr _ ^ _ 

transection. For purposes of this sec- £ thcVonc^ntra^on^limits m^Appcndix^ " t 
tlon concentrations may be averaged over w TabJe n of tWa pRrt flhaU app , y ftt the 
a period not greater than one year. 

(b) An application for a license or 
amendment may include proposed lindts 
higher than those specified in para- 
graph (a) of this section. The Commis- 
sion will approve the proposed limits 
if tho applicant demonstrates: 

(1) That the applicant has made a 
reasonable effort to minimize the radio- 
activity contained in effluents to un- 
restricted areas, and 

(2) That it is not likely that radio- 
active material" discharged in the effluent 
would result in the exposure of an indi- 
vidual to concentrations of radioactive 
mateiial in air or water exceeding the 
limits specified in Appendix "H". Table 



ladin.tcihe nntcnal possessed by the 
in.'isM in an .tvtiuce concentration In 
i w #• of f he litin's spLC.flcd in Appendix 
H, *i II of lias part Foi purposes 
if thi pu .ii'njjii roncrntiDtlons may 
r* a\ nj w ed over puiods not greater 
thai*. ,i \u tk 

<c> Tin- »ii«jvtoions of paragraph (c) 
U * 20 10 i. i hall *pu)> to l xposures sub- 
;< 1 1 f m>;uh^.u,>*< il>> of this section 

£ l!0 \0s> l*rr#mxxiii,r |r\rU of radiation 
tti unrf'irn Ivil nrru*. 

a> Tru ic mt»v r*c included In any ap 
flic Atu>ti !oi a licence or for amendment 
of i license projwsed limits upon levels 
of racutiu.i m umcsuictcd areas result- 
mi' fiuM tru iK,v.*l cent's possession or 
ur ol ladtoactivi material and other 
»mr< <; of ifidiauoh Such applications 
, mchifK j.f Situation ns to antici- 
rtvfia^f ino.ntton levels and an- 
mI d occupancy times for each 
unit .irictcd nrcti involved The Corn- 



pursuant to paragraph <b> of this sec 
tion shall include Information demon- 
strating that the applicant has made a 
reasonable effort to minimize ttif radio- 
activity discharged In effluents to unre- 
stricted areas, and shall Include, as 
pertinent: 

(1) Information as to flow rates, total 
volume of effluent, peak concentration of 
each radionuclide in the effluent, and con- 
centration of each radionuclide in the 
effluent averaged over a period of one 
year at the point where the effluent leaves 
a stack, tube. pipe, or similar conduit: 

<2) A description of the properties of | 
the effluents, including. I 



boundary of the restricted a:ea The 
concentration of raaioactive material 
discharged through a stack, pip* or sim- 
ilar conduit may be determined with 
respect to the point where the material 
leaves the conduit If the conduit dis- 
charges within the restricted area, the 
concentration at the boundary may be 
determined by applying appropriate 
factois for dilution, dispersion, or decay 
between the point of discharge and the 
boundary. 

(e) Ir addition to limiting concen- 
trations effluent streams, the Com- 
mission may limit quantities of radio- 
active materials released in air or water 
during a specified period of time if It 
appears that the daily intake of radio- 
activ* material from air, water, or food 
by a suitable sample of an exposed pop- 
ulation croup, averaged over a period 
not exceeding one year, would otherwise 
exceed the daily Inteke resulting from 
continuous exposure to air or uaier con- 
taining one-third the concent: ation of 
radioactive materials specified in Ap- 
pendix "B", Table n of this part 

<f> The provisions of this section do 
not apply to disposal of radioactive ma- 
terial into sanitary sewerage systems, 
which is governed by 20 303 



I $ 20.107 Medica» .uagnoii* and therapy. 

Nothing in the regulations in this part 
4 shall be interpreted as hmitinp the in- 



III, SSI, including tonuona. exposure of paUents .« .a.ha- 
i, i ilTAr ™rw*«» i« HnitM •(«..." t on for the purpose of mcdica diagnosis 
suspended solids content in liquid emu-^ .i, 
cms. and natyio of gas or aerosol for air or medical therapy 

effluents: JC § 20.108 Ordcra requiring furrmmiiff of 

(lil) tho hydrogen ion concentrations 
<p M ) of liquid effluents, and 



(lv) tho site rengo of particulates in 



bio-assay 

Where necessary or desirable in order 
to aid in determining the extent of an 
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individual's exposure to concentrations 
of radioactive materia), the Commission 
may incorporate appropriate provision* 
in any license, directing the licensee to 
make available to the individual appro- 
priate bio-assay services and to furnish 
a copy of the reports of such services to 
the Commission. 

PUCAUTXOJtAlY PKOCflCftUNU 

1 20.201 Surveys. 

(a) As used in the regulations in this 
part, "survey" means an evaluation of 
the radiation hazards incident to the pro- 
duction, use # release, disposal, or pres- 
ence of radioactive materials or other 
sources of radiation under a specific set 
of conditions. When appropriate, such 
evaluation includes a physical survey of 
the location materials and equipment, 
and measurements of levels of radiation 
or concentrations of radioactive material 
present. 

(b) Each licensee shall make or cause 
to be made such surveys as may be neces- 
sary for him to comply with the regula- 
tion* in this part. 

1 20.202" Personnel monitoring. 

<a) Each licensee shall supply appro* 
prlate personnel rnonitorlng equipment 
to. and shall require the use of such 
equipment by: 
J (1) Each Individual who enters a re* 
= stricted area under such circumstances 
2 that he receives, or Is likely to receive, 
cc a dose in any calender quarter in excess 
of 25 percent of the applicable value 
£ specified In paragraph (a) of 1 20.101. 
<3> Each individual under 18 years of 
age who enters a restricted area under 
such circumstances that he receives, or 
is likely to receive, a dose In any calen- 
dar quarter In excess of 5 percent of 
the applicable value specified In para- 
graph (a) of I 20.101. 

<3> Each individual who enters a high 
radiation area, 
(b) As used in this part, 

(1 ) "Personnel monitoring equipment" 
means devices designed to be worn or 
carried by an individual for the purpose 
of measuring the dose received (e. g.. 
film badges, pocket chambers, pocket 
dosimeters, film rings, etc.) ; 

(2) "Radiation area" means any area, 
accessible to personnel, in which there 
exists radiation, originating in whole or 
in part within licensed material, at such 
levels that a major portion of the body 
couiv* receive in any one hour a dose In 
excess of 5 ^nlillrem, or in any 5 con- 
secutive days a dose In excess of 100 
mil Hr ems; 

(3) "High radiation area'* means any 
area, accessible to personnel, in which 
there exists radiation originating in 
whole or in part within licensed mate- 
rial at such levels that a major portion 
of the body coold recehe In any one hour 
a dose in excess of 100 mJllirem. 



v £ 20.203 Camion titfnt, IrWU, signal^ 
I *nd controls 

ERJC 



(a) Qtneral. (1) Except m otherwise 
authorised by the Commission, sym- 
bols prescribed by this section shall use 
the conventional radiation caution colors 
(magenta or purple on yellow back- 
ground). The symbol prescribed by this 
section is the conventional three-bladed 
design* 

RADUTiow Symbol 




(2) In addition to the contents of signs 
and UbeU prescribed in this section, li- 
censees may provide on or near such 
signs and labels any additional Informa- 
tion which may be appropriate in aiding 
individuals to minimize exposure to radi- 
ation or to radioactive material. 

(b) Radiation area*. Each radiation 
area shall be conspicuously posted with 
a sign or signs bearing the radiation cau- 
tion symbol and the words: 

caution 1 

RADIATION AREA 

(c) High radiation areas. (1) Each 
high radiation area shall be conspicu- 
ously posted with a sign or signs bearing 
the radiation caution symbol and the 
words: 

oautjok > 
_ high radiation area 

*"* (2) Each entrance or access point to 
a high radiation area shall be: 

(i) Equipped with a control device 
which shall cause the level of radiation 
to 1 e reduced below that at which an 
individual might receive a dose of 100 
g mllllrems in 1 hour upon entry into the 
o area; or 

|£ (11) Equipped with a control device 
u. which shall energize a conspicuous vts- 
w iWc or audible alaim signal in such a 
7 manner that the individual entering the 

high radiation area and the licensee or 

a supervisor of the activity are made 

aware of the entry: or 
(111) Maintained locked except during 

periods when access to the area U re- 



• Or "Of nger " 
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quired, with positive control over each 
individual entry. 

(3) The controls required by subpara- 
graph (2) of this paragraph shall be 
established in such a way that no indi- 
vidual will bo prevented from leaving a 
high radiation area. 

<4) In the case of a high radiation 
area established for a period of 30 days 
or less, direct surveillance to prevent un- 
authorized entry may be substituted for 
the controls required by subparagraph 
(2) of this paragraph. 

<*) Any licensee, or applicant for a 
license, may apply to the Commission 
for approval of methods not included in 
subparagraphs (2) and (4) of this para- 
graph for controlling access to high radi- 
ation areas. The Commission will 
approve the proposed alternatives if the 
licensee or applicant demonstrates that 
the alternative methods of control will 
prevent unauthorized entry into a high 
radiation area, and that the requirement 
of subparagraph (3) of this paragraph is 
met. 

" (d) Airborne radioactivity creas. (1) 
As used in the regulations in this part, 
♦♦airborne radioactivity area* means (i) 
any room, enclosure, or operating area 
in which airborne radioactive materials, 
composed wholly or partly of licensed 
material, exist in concentrations in ex- 
cess of the amounts tpeclfled in Appen- 
dix B, Table I. Column 1 of thia part; or 
(11) any room, enclosure, or operating 
area in which airborne radioactive male- 
rial composed wholly or partly of licensed 
material exists in concentrations which, 
averaged over the number of hours in 
any week during which Individuals are 
in the area, exceed 25 percent of the 
amounts specified in Appendix B. Table I. 
Column 1 of this part. 

(2) Each airborne radioactivity area 
6hall be conspicuously posted with a sign 
or signs bearing the radiation caution 
symbol and the words: 

CAUTION 1 
AIRBORNE RADIOACTIVITY AREA 

(e> Additional requirements. <1) Each 
area or room in which licensed materia^ 
is used or stored and which contains any 
radioactive material (other than natural 
uranium or thorium) in an amount ex- 
ceeding 10 times the quantity of such 
material specified in Appendix C of this 
part shall be conspicuously posted with 
a sign or 6igns bearing the radiation 
caution symbol and the words: 
caution 1 
radioactive material (8) 

(2) Each area or room in which nat- 
ural uranium or thorium is U6cd or 
stored In an amount exceeding one- 
hundred times the quantity epectfed In 
Appendix C of this part shall be con- 
spicuously posted with a sign or signs 
bearing the radiation caution symbol 
and the words: 
- caution • 

radioactiv* materials) 
(f) Container*. (1) Except as pro- 
vided In subparagraph (3) of tills para- 
graph, each container of licensed mate- 
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rUl shall bear a durable, dearly visible 
Ubti Identifying the rmdloacUv* con- 
tent*. 

(3) A label required pursuant to sub- 
paragraph (1) of this paragraph shall 
b«ar the radiation caution symbol and 
the words "CAUTION. RADIOACTT7K 
TATERIA1/* or "DANOER, RA0IOAC- 
.1VX MATERIAL* 4 . It shall also provide 
sufficient lnf orraation ' to permit in- 
dividuate handling or using the con- 
tainers. or wor sing In the vicinity there- 
of. to take precautions to avoid or mlni- 
mine exposures. 

(3) .^withstanding tha provisions of 
subparafraph (1) of this .paragraph, 
labeling Is not required: 

(i) For containers that (to not con- 
tain licensed materials in quantities 
greater than the applicable quantities 
listed In Appendix C of this part. 

<tt) For containers containing only 
natural uranium or thorium In quantities 
no greater than 10 times the applicable 
quantities listed In Appendix C of this 
part. 

<ui> For containers that do not eon- 
tain licensed materials in concentrations 
greater than the applicable concentra- 
tions listed in Column 2. Table I. Ap- 
pendix B of this part. 

<lv) For containers when they are at- 
tended by an individual who takes the 
precautions necessary to prevent the 
exposure of any Individual to radiation or 
radioactive materials In excess of the 
limits established by the regulations In 
this part 

<v> For containers when they are In 
transport and packaged and labeled In 
accordance with regulations of the * 
Department of Transportation . 

'vD For containers which are acces- 
Ae' only to Individuals authorised to 
handle or use them, or to work In the 
vicinity thereof. Provided that the con- 
tents are identified to such Individuals 
by a readily available written record. 

(vil) For manufacturing or process 
equipment, such as nuclear reactors, re- 
actor components, piping, and tanks. 



1 patients con t a i n i ng byproduct material 
g provided that there are personnel in at- 
g tendance who will take the precautions 
~ necessary to prevent the exposure of any 
£ individual to radiation or radioactive 
$ material In excess of the limits estab- 
n lishsd In the regulations In this part. 

<e> Caution signs kite not required to 
bo posted at areas or rooms containing 
radioactive materials for periods of lest 

2 than eight hours provided that (1) the 
g materials are constantly attended during 

such periods by an individual who shall 
S take the precautions necessary to pre- 
£ vent the exposure d any Individual to 



days and ft total quantity of no more 
than 100 mlUlcurles. 

The monitoring shall be performed as 
soon as practicable after receipt, but no 
later than three hours after the pack- 
age Is received at the licensee's faculty 
if received during the licensee's normal 
working hours, or eighteen hours if re- 
ceived after normal working hours. 

(2) If removable radioactive contami- 
nation In excess of 0.01 mlcrocurles 
(33.000 disintegrations, per minute) per 
100 square centimeters of package sur- 
face is found on the external surfaces of 
the package, the licensee shall immedi- 
. - Jt 4f , . , ^ ately notify the Anal delivering carrier 

I ""^V 0 ^ °L?J? l ^ t, w,! S^I^u J!*"*****' td*»*oee sad ttietrapfc, msUgrsm. or 
ti—,*_ * w,, ' l " J *" * u ~ fscsimUe.t the appropriate Nuclear ReguUlory 

Commission liwpectioa sod Enforcement Re- 
gional Office shown In Appendix D. 
Tasis or tXMurr and Tm A Qvxmrnxs 



eoss of the UmlU established In the regu 
I latlons In this part and: (2) such area or 
room is subject to the licensee s control 



r. 



(d) A room or other area is not re- 
quired to be posted with a caution sign. 
A and control Is not required for each en- 
S trance or access point to a room or other 
" area which is a high radiation area solely 
£ because of the presence of radioactive 
jq materials prepared for transport and 
I packaged and labeled In accordance with 
I regulations cf the Department of 
Transportation. 
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§ 20.201 



Samr: exception*. 

the provisions 



"§ 20.205 Procedure* for picking up, re- 
ceiving* and opening package*- 



(a)(1) Each licensee who expects to 
receive a package containing quantities 
of radioactive material In excess of the 
Typo A quantities specified In paragraph 
(b) of this section shall: 

(1) If the package Is to be delivered 
to the licensee's facility by the carrier, 
make arrangements to receive the pack- 
age when it is ofTered for delivery by the 
carrier; or 

(11) If the package is to be picked up 
by the licensee at the carrier's terminal, 
make arrangements to receive notifica- 
tion from the carrier of the arrival of the 
package, at the time of arrival. 

(2) Each licensee who picks up a 
package of radioactive material from a^ 



(c) (1) Each licensee, upon receipt of a 
package containing quantities of radio- 
8 actlvt material in excess of the Tjpc A 
quantities specified In paragraph (b) of 
this section, other than those transported 
by exclusive use vehicle. shr.V. monitor 
the radiation levels external to the pack- 
age. The package shall be monitored as 
soon as practicable after receipt, but no 
later than three hours after the package 
Is received at the licensee's facility If 
received during the licensees normal 
working hours, or 18 hours If received 
after normal working hours. 

(2) If radiation levels are found on the 
external surface of the package in excels 
of 200 millirem per hour, or at three feet 
from the external surface of the package 
in excess of 10 millirem per hour. 

the licensee 



of 



8 



Notwithstanding 
I 20 203. 

(a) A room or area is net required to 
be posted with a caution sign because of 
the presence of a sealed source provided 

R the radiation level twelve Inches from 
the surface of the source container or 
housing does not exceed five millirem 
per houi 

(b) Rooms or other areas in hospitals 
are not required to be posted \ttth cau- 
tion siens. and control of entrance or 
acre** thereto pursuant to 1 20.203(c) Is 
not required, because of the presence of 



t! 
I V 



1 At Appropriate, the Information will In- 
clude radiation levels, kinds of material. 
UroaW of activity, date Tor which activity U 
estimated, maia enrichment etc 

' For example, containers In locations such 
a* «Aier>nilcd canals, storage vaults, or hot 

CflU. 

Amended J4 r It I9t46. 



carrier's terminal shall Pick up the pack- j shall immediately notify by telephone 
jj age expeditiously upon receipt of notifl- »- and telegraph, mallgiam. or facsimile. 
g> cation from the carrier of its arrival, tc the director of the appropriate NRC Re- 
- (b)<l) Each licensee, upon receipt of clonal Office listed in Appendix D, and 
J a package of radioactive material, shall £ the final delivering carrier 
ffi monitor the external surfaces of the r~ <d) Each licensee shall establish and 
3 package for radioactive contamination g» maintain procedures for safely opening 
caused by leakage of the radioactive con- R packages In which licensed material is 
tents, except: received, and shall assure that such pro- 

(1) Packages containing no more than £ 
the exempt quantity specified In the 2 
table In this paragraph; 7 
UD Packages containing no more u 
than 10 millicuries of radioactive mate- £ 
rial consisting solely of tritium, carbon- £ 
14. sulfur-35. or iodine- 125; £ 
till) Packages containing only radio- a 
active material as gases or In special u. 
form; $ 
<iv) Packages containing only radio- u 
active material In other than liquid form 
< including Mo-99/Tc-99m generators) 
and not exceeding the Type A qimntlty 
limit specified In the table In this para- 
graph; knd ______ 

(v) Packages containing only radio- • ( ... ,i.N„ii..i k , ot "uuu^ti cr^»i>' -•i»"-"i 
nuclides with half-lives of leas than 30 ^ui an >i*,nk-ui t .i;i iomi.uOi-pui. 

tAmended 41 I K 1&44S. 



ceduxes are followed and that due con- 
sideration is given to special Instructions 
for the type of package being opened 

§ 20.206 Inatrurtion of personnel. 

Instructions required for Individuals 
working In or frequenting any portion of 
a restricted area ore specified in } 19.12 
of this chapter. 
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r 1 20*197 5<«rif« *n<f roatrit ef Berated 
materials 1* nmret trkto d 



<a> licensed materials etond In an 
unrestricted area shall be secured from 
unauthorized removal from the ptau* of 
itermft. 

(b) licensed materials In an anre- 
t trie ted area and not In storage shall bt 
tended under the constant surveillance 
and Immediate control o&U* licensee. 



8 



Wast* Disposal 

1 20.301 Central requirement* 

Ho licensee shall dispose of licensed 
material except: 

(a) By transfer to an authorized re- 
cipient as provided in the regulations In 
Part 30. 40. or 70 of this chapter, which- 
ever may be applicable; or. 

(b) As authorized pursuant to 
I 20 302: or 

<c> As provided In 1 20301 or 
120.304. applicable respectively to the 
disposal of licensed material by release 
Into sanitary sewerage systems or burial 
In soil, or In § 20.106 ( Radioactivity In 
Effluents to Unrestricted Area*). 

S 20.302 M ci hod for obtaining approvt 
of proposed dUpotal procedures. 

*(a> Any licensee or applicant for a 

license may apply to the Commission for 5 
approval of proposed procedures to dis 



day does not exoted the larger of sub- | which must be maintained pursuant td 
paragraphs (1) or <2) of this paragraph: I the pfc rtskm* of paragraph (a) of this 
(V The quantity which. If diluted br g eecttcr. and records of blc- essays, indud- 
the ftvarat e dally quantity of sewafe rt- * Ins results of whole body oountint exam* 
leased into the sewer by the licensee. c InaUons, made pursuant to I *LKHLih*U; 
wlU result In average concentration be. preserved indefinitely or until the 
equal to the UrnlU specified in Appendix K Commission authorises their disposal. 
B, Table X, Column 3 of this pert: or 

(3) Ten times the quantity of auch ^^^^S^ Mtouu ^ to 
material specified in Appendix C of this U*» 1 <* mVcrofllmt - 
pert; and f.% mmos K^n* «r tkrft or u mi 

(e> The quantity of any licensed or | \\m*r4 material 
other radioactive material released In ^ %i 

the licensee. trill not result In an a veraee g d ruguUtory Commauion inspects , n d 
concentration exceedlnc th* UrnlU spec- £ j^^Sm* Regi0luJ 0 fnce listed 
Wed in Appendix B. Table I. Column 2 £ ln Ap;> * !U D , immediately ater iu oe- 
of this part: and currenc ocomcs known to the licensee. 

any lu a a theft of licensed material In 
such Qduntitles and under such circura-* 
stances that It appears to the licensee 
that a substantial hazard may result to 



^persons in unrobe ted areas. 



* ..1 1.- j .„ .v,» ? (a) The totel quantity of Hcen 



Include a description of the licensed cna 
terlal arjd-emy other radioactive material 
involved. Including the Quantises e>i4 
kinds of such materia! End the levels of 
radioactivity Involved, and the proposed 
meaner and conditions of dispose V The 
application should also Include an anal* 
ysls and evaluation of pertinent lnforma- 
Uon as to the nature of the environment, 
including topographical, geological, me- 
teorological, and hydrologies! character- 
istics; usage of ground and surface 
waters In the general area; the nature 
and location of other potentially affected 
facilities: and procedures to be observed 
to minimize the risk of unexpected or 
hazardous exposures. 

<b> Tho Commission will not approve 
j9 any application for a license to receive 
*2 licensed material from other persons for 
u. disposal on land not owned by the 
Federal government or by a State 
.government. 

£~ (c) The Commission will not approve 
S any application for a license for disposal 
« of licensed material at sea unless the 
£ applicant shows that sea disposal offers 
E less harm to man or the environment 
«o than other pructlcal alternative methods 
7 of disposal. 
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U17 jewerage fvrtesnf. 
Ho licensee shall discharge licensed 
material Into a sanitary sewerage system 

unless: 

(a) It Is readily soluble or dlipersible 
In water; and 

<b* The Quantity of any licensed or 
other radioactive material released into 
the system b y the licensee in any one 



(d) The gross quantity of licensed and 
other radioactive material released Into 
the sewerage system by the licensee does 
not exceed one curie per year. 

Excreta from individuals undergoing' 

medical diagnosis or therapy with radio- » <b> Each licensee who Is required to 
active material shall be exempt from] make a report pursuant to paragraph 
any limitations contained in this!? <*> °* this section shall, within thirty 

action S <30> day * *' t * r hc Icarns °* tnc loss 01 

5 theft, make a report in writing to the 
I 20.304 Disposal by b«rial in eoIL cc appropriate NRC Regional Office listed 
Ko licensee shell dispose of liocnaed * in Appendix D with copies to the nircc- 

* tor of Inspection and Enforcement. U.8. 
Nuclear Regulator* Commibston, Wash* 
ington. D.C. 20555. setting forth the fol* 
Jowlng information: 

(DA description of the licensed 
materiel ir.voivcd. including kind, quan- 
tity, chemical, ar.d physical form; 

<2) A description of the circum- 
strr.ccs under which the loss or theft 
ocru'.rcd; 

(3> A statement of disposition or 
probable disposition of the licensed 
material involved; 

(4) Radiation exposures to Individ* 
uals. clicamstances under which the ex- 
posures occurred, end the extent of pos- 
slb:e hazard to persons in unrestricted' 
arcus; 

(5) Actions which na\e been taken, or 
wi»l be taken, to recover the material; 
and 

<6) Pvoccourcs or measures which 
have be z:\ or will be adopted to prevent 
a recurrence of the loss or theft of U- 
censed material 

(o) Subsequent to filing the written 
rcpo.-t the licensee v.all also report any 
sub*i.*.«wVo r.ddlnonal information on 
the loss or theft which becomes available 
.to the licensee, wtti ir. 30 day after hr 
learns of such information. 

(d) Any report filed with . ie Com- 
mission pursuant to this ncctu .1 nhall be 
SO prepared that names of individuals 
Who may have received rx,>osure to 
radiation are stated Inir :,mrato part 
U the report. 



otherwise authorized In the regions £ t ^\^? n l° r ^^ 
in^chapter. Each appll^Uon should 

the time of burial. 1.000 times the amount 
specified in Appendix C of this part; and 
(b) Burial Is at a minimum depth of 
four feet; and 

(c> Successive burials ere separated by 
distances of at least six feet and not more . 
than 13 burials are made in any year. 

i 20.305 Treatment or dltpool hy lncta* 
' emtion. 

No licensee s^all treat or dispose of 

licensed material by in.;Sneration except 
as sptcificallv ^pproied by the Commis- 
sion pursuant to ft 20.106(b) and 20.302. 

iuccoxm, Rspoms, akd WormcsTioii g 

§20.401 Record* of survey*. radUiion tt 
vnonhorins* and dUpo^ut. u. 
(*\ Ea^h licensee shall maintain tec- S 
ords showing the iadlat*on exposures of 
all individuals for whom personnel mon- 
itoring is required under f 20 202 of the 
regulation* in thb part. Such records shall 
be kept oa Form NRG 5. in accord- 
ance with the instructions contained in 
that form or on clear and legible rec- 
ords containing ail the information re- 
quired by Form NROS. The doses entered 
on ihe forms or records shall be tm 
periods of time not exceeding one calen- 
dar quarter 



... (b) Each licensee shall maintain rec- 
Pitpotil hy releaM Into Mnl- £ QT( ^ ^ thc wm0 uaJU tn thlfi 



incident*. 
nofiAca/ion. Each 11- 



- showina the results of surveys required w^-. 

a by | 20.201'b). monitorlnf required by» § 20.403 rtoclftcutfoii* of 
f| 20.205(b) and 20.205(c). and disposals 3 ( a > Immediate notificc 
$ ma^e under Ci 20.3C2. 20.303. and 20.304. ^ censee shall immediately notify by tele- 

£ phone and telegraph, mailgrsm. or fac- 
ie) Records of individual exposure to ^ S | m ,i e the Director of the appropriate 
radiation and to radioactive ma'wlal * 
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NRC Regiona l Office listed in Appendix 
tAmcndcd 4! FK 16445. 
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| D of any incident Involving byproduct. 
I aourc*. or apeclal nuclear material pot- 

I seated by him and which may haveljhu pari rr In tht llceae** Uoenee 
Lpaused or threatena to causa: 



r 



s 

to 



(1> Exposure of the whole body of tny 
Individual to 25 rem* or more of redla- 
Hon; exposure of the skin of tht uhole 
body of any indlvidun! of ISO remt or 
more of radiation: or exposure of tht 
feet, anklet, hands or forearms of any 
Individual to 37& rr ms or more of radia- 
tion: or 

t2> The rclea*c of rsdtoacJve mate- 
ria) In concentrations which. If averaaed 
over a period of 24 hours. »ould exceed 
5 000 times the limits specified fnr such 
maUrlaU In Appendix B. Table n; or 

<3* A lo*s of one aorkln* week or 
more of the operation of any facilities 
affected: or 

<4> Damare to property In excess of 
, $100 000 



an unrestricted area tn sxctss of ten 
ttmtt any applicable limit tot forth tn 



SIT <b> Ticcnty-four hour notification 
j[ Each licensee shall within 24 hours no- (c) 
J tlfy by telephone and telegraph, mall- 
2 gram, or facsimile the Director of the <Jiu.4UO 



Xach rtport roqulrod under 
;thU paragraph shall describe tht extent 
STtxpoeure of ptraooi to radlatloq or to 
radioactive material, including estimates 
of each Individual's exposure at required 
by paragraph <b> of this section; levels of 
^ radiation and concentrations of radio* 
« active material Involved; the cause W 
fl the exposure, levels or concentrations; 
cc and correcUva steps taken or planned to 
* assure against a recurrence. 

<b> Any repcrt filed with the Commis- 
sion pursuant to this section shall in- 
clude tor each Individual exposed the 
name, social security number, and date 
of birth: and an estimate of the indi- 
vidual's exposure. The report shall be 
prepared so that this information U 
stated In a separate part of the ^epo't. 



« 



(Deleted 38 FR 22220. | 
(Deleted 38 FR 22220.1 



appropriate NRC Regional Office listed 
EE In Appendix D of any Incident involving 
licensed material possessed by him and 

L which may ha\e caused or threatens to 
cause. 

(1) Exposure of the whole of tny 
Individual to 5 rems or more of radia- 
tion: exposure of ihe skin of the a hole 
body of any Individual to 30 rems or 
more of radiation, or exposure of tht 
feet, ankles, hands, or forearms to 16 
rems or more of radiation; or 

(2) The release of radioactive laa ta- 
ils) in concentrations which, if aver* 

I aged over a pciod of 24 hours, would 
« exceed 500 times the limits specified for 
tuch materials In Appendix B. Table n; 
' v 

(3) A loss of one day or more of the 

L operation of any facilities effected: or ; 
(4) Damage to property In excess of < 
11.000 J 



in 
cc 



| 20.407 Personnel exposure end moev 
itoring reports. 



N (c) An> report filed «ith the Commission pur 
8 suant io t his section" thai . t>t prepared so that 
CT n^mei of mdi\ dmh who have received exposure 

to radiation w ill b* stated in a separate part of 
g} the report 
U- 

§20.404 iDeleled 38 FR 22220.| 

f& 20.405 Report* of overrxpofurr* ami 
cxrr*»l\c> leveU »nd eoneentratlon*. 

£ ia> In addition to an> notification re- 
3 quired b> ' 20.403. each licensee shall 
5 maite a report In writing within thirty 
ff (30) days to the appropriate NRC R«- 

* glonal Offfcc listed In Appendix D with 

S copies to the - T nnfJh 

J Enforcement. 
1 Commission. 

f ( 1 ) each exposure of an Individual to 

* radiation or concentrations of radioac- 
S live material In excess of any applicable 
S limit in thle par* or in the licensee's 
C license (3) any Incident for ahicn notl- 

flcation Is required by I 20.403; and <3> 
fc levels of radiation or concentrations of 
f radioactive material (not Involving ex- 
I cosslve exposure of any Individual) In 
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Washington, D.C. 20555. 



(a) This lection applies to esch person li- 
censed by the Commission or the Atomtc En- 
ergy Commission to: 

(1) Operate a nuclear reactor do* 
signed to produce electrical or heat 
energy pursuant to i 60.21(b) or ! 50.22 
of this chapter or a testing facility as 
defined In I 50^(r) of this chapter; 

(2) Possesa or use byproduct material 
for purposes of radiography pursuant to 
Parts' 30 and 34 of this chapter; 

(3) Posseas or use at any one time, 
for purposes of fuel processing, fabrica- 
tion, or reprocessing, special nuclear ma- 
terial In a quantity exceeding 5.000 grams 
of contained uranlum-235. uranium -233. 
or plutonlum or any combination thereof 
pursuant to Part 70 of this chapter; or 

(4) Possess or use at any one time, 
for processing or manufacturing for dis- 
tribution pursuant to Part 30. 32. or 33 
of this chapter, byproduct material In 
quantities exceeding anyone of the fol- 
lowing quantities: 

Rad(onuclldt * Quantity tn tvries 

Oeeium-137 1 

cobait-eo - i 

Oold-lM too 

Iodlne-131 1 

Jrtdium-iw io J f 20.407. or an individual assigned to 

Kryptan-aa l.ooo £ wprk ln sucn ft licensee's facility, but not 

K?,^ , oiScc employed by the licensee, completes his 

Tachnetlum-Wm l.ooo ^ work assignment In the licensee s facility. 

(b) Each person described ln para-g^* licensee thaU furnish* to the Director of 
graph (a) of thU section shall, within f i nipccfl<m aftd Enforcement.* t^. Nod car 

Regulatory Commission, Washington. D.C. 



actlvitlte ccrering tht preceding calen- 
dar year: 1 

(1) A rtport of either (!) the total 
number of lodlrlduals for whom per- 
sonnel monitoring was required under 
1130.203(a) or 3443(a) of this chapter 
during the calendar year, or (11) the total 
number of Individuals for whom person- 
nel monitoring was provided during tht 
calendar year; Provided, that such total 
Includes at least the number of individ- 
uals required to be reported under para- 
graph (b)(1) (1) of this section. The re- 
port shall ^^ndicate whether It Is sub- 
milted ln accordance with paragraph 
(b)(1) (1) or (11) of this section. 

(2) A statistical summary report of 
th» personnel monitoring information 
recorded by the licensee for Individuals 
for whom personnel monitoring vm 
either required or provided, as described 
ln 120.407(b)(1). Indicating the number 
of Individuals whose total whole body 
exposure recorded during the previous 
calendar year was ln each of the follow- 
ing es limited exposure ranges* 

Xitlwxatcd WHol* Body Number of 
Crporurc Jtanp* individual* tn 

(Jtsmi )• e«c* r«n$« 

No measurable txpotur* 

M«a«ur»bU •xporur* Ui« Um. 0.1.. 

0 1 to 0 25 

OJS to Oft 

O.S to 0 75 

0.76 to 1 

1 to 2 

2 to 3 

5 to 4 

4 to S 

6 to 6 

6 to 7 

7 to 8 

I to 9 

9 to 10 

10 to 11 

II to It 

12 + 

The lsw exposure range data are re- 
quired In order to obtain better Informa- 
tion about tho exposures actually re- 
corded. This section does not require 
Improved measure m< -.ts. 

g 20.408 Report* of pcrxonn*! expo.- 
*urc on termination of employment 
or Mork. 

When an Individual terminates em- 
ployment with a licensee subject to 



the first quarter of each calendar year. 

ind En* 
Re? utttory Commit- 
tfon. Washington, D.C. 20555.* the following 
report*, applicable to the described licensed 



Dnector of Inspection and= > luDm n ( 0 ihe Du^ctor of'lnspeVtion 
. U.S Nuclear Regulatory- fo,cement» U^. Nuclear RefuUtory Cc 



j Tht Com mi Ml on may require, at a llcenM 
oondltion. or by ruU, rtgulatloo or order 
pur»uant to I 20^03. reporti from llc«n>«* 
who are Ue«ns*4 to um radionuclides not on 
tnit iut. In quantiUM tutacunt to chum 
eotnpaxable radiation levels. 
tAmtfvded 41 KR 16445. 



20555. a report of the in- 
dividual's exposure to radiation and ra- 
dioactive material. Incurred during the 



'A luenter %*hmc liivnie expires ot icrmi 
r\4t<% prior to. or on the lj\t djy of the cat* 
endjr >ejr, shall submit rcp^irtj j( the expir 
itU>n or tcrminulion of (hv license, cuvcrinj 
tbjl pari of the year during which the hcenic 
ujt in effect 

1 lodtrtdUtl valuer ei^&CUy fequeU to the 
vaiuee teper&ttng t^po*ure Run^M thki\ be 
reported In tha higher r*>nge. 
• Amended 38 *K 22220 
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PART 20 • STANDARDS FOR PROTECTION AVSAINST RADIATION 



I period of employment or work asslfn- 
j ment to tht licensee's facility. contaln- 
4 in* Information wcortW by the licensee 
H pursuant to II 20.401(a) andW.l0l.8uch 
* report shall be furnished within 30 days 
£ alter the exposure of the individual ha* 
« bean determined by the lfcecaee or 00 
" days after the date of termination of em- 
ployment or work assignment, whichever 
Ja earlier. 

"~| 10.409 NetifteetlMU aad reforu le 

(a) Requirement* for noUAeattons 
and report* to individual* of exposure to 
A radiaUon or radloocUve material are 
R apecifirU In 1 10.1) of this chapter. 
5J (b) When a licensee is required pur- 
tt auant to II 20.405 or 20.40S to report to 
u. the Commission any exposure of an in- 
a dividual to radiation or radioactive me- 
Uriel, the licensee shall also noUfy the 
individual. 8uch notice shaU be trans- 
mitted at a time not later than the 
transmittal to the Commission, and shall 
comply with the provisions of 1 19.13(a) 
of this chapter. 

*~ Excr.rriONs amp Adpitiohal 

RCQUIXEMXKTS 

§ 20.S01 Applications for exemption** 

The Commission may. upon application 
by any licensee or upon its own initiative, 
grant such exemptions from the require - 
n merits of the regulations in thb part as 
5 it determines are authorized by law and 
= will not result in undue hazard to life or 
I property. 

jQ 5 20.502 Additional requirement*. 
The commission may, by rule, regit! 
tlon. or order, impose upon any licensee 
fiuch requirements, in addition to those 
established in the regulations in this 
part, as it deems appropriate or necessary 
to protect health or to minimize danger 
to life or property. 

""§ 20.601 YiolutSoiu. 

An injunction or other court order 
may be obtained prohibiting any viola- 
tion of any provision of the Atomic 
Energy Act of 1954. as emended, or Title 
II of the Enercy Reorganisation Act of 
1974, or any regulation or order issued 
thereunder. A court order may be ob- 
tained for the payment of a civil penalty 

£ imposed pursuant to section 234 of the 

g Act for violation of section 53, 57. 62, 63. 

c 81. 82. 101. 103. 104. 107. or 106 of the 
Act. or section 20C of the Energy Reorga- 

$ nization Act of li>74. or any rule, regula- 
tion, or order issued thereunder, or any 
term, condition, or limitation of any 
license issued thereunder, or for any 
violation for which a license may be re- 
voked under section 186 of the Act. Any 
person who willfully violates any pro- 
vision of the Act or any rcgulP'lon or 
order issued thereunder may be ■ lilty of 
a crime and. upon conviction, may be 
punixhod by fine or imprisonment or 
both, as provided by law. 
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- latod to A eeeMiU X tor Um *j«om* rattoaeato eweoa a 
* leTto e iKSr TIM mm7-+ t^mUimt 
Si ii Hi wliiw l» Um etormre war eat emeee r (U * 



AC 
to 

R 



TKflU: If Mi to wMw A. ». m4Cw are 

■ MowmntM • Ca7c%^u tfc ea* tftae 



kf<r«. AM MFC a* MPCa, tr4 MPCc 
trvely. ttoa Um *»*tf***UonA enall to emltAe 
Um MMwtos rftfcUMshtp mw: 



> that 



WfcVMfcVUMc* 



Cc 



2. II t*tov the MaatMy er Um •f^^to* •f^T 
radMaatttde to Um mUturt It aot know*. Um lenlUftf 
tiImi Jor per pott* ol Amo4U B mmU to: 
a. Forpurpoetoof TebULCol.l.--4XlO-" 
li. For purpotee of Table I. Col. 4XlO-« 
c For purpoeee of Table IL Col. J — 2X 10- M 
a. roc puxpoafte of TubU II, CoL X 1(H 



t. If My or Um oooilUwM epecined beta* 
ere met, Um corretpondlnj valuta epectfled 
below mar bo u*ed In Ueu of tbon epeclxed 
U paragraph S Abort. 

If the IdenUty of each r*dk>aucllde la 
Km mixture to known but tbn concentration 
of on* or more of the radlonuelidec la the 
mixture !• not known, the concentration 
limit for Um mixture U too limit tpectfied 
la Appendix **B" for Um radionuclide In the 
mixture Baring the loweet concentration 
limit; or 

b. If tt»e VdeoUty of each radionuclide in 
the mixture to not known, but it U known 
that certain radlonuclldee ipecilled In Ap- 
pendix **B* ara not pretext In Um mixture, 
the concentration limit for the mixture U 
Um toweet concentration limit ■poclfled in 
Appendix for any radionuclide which to 
not known to ba a b a a n t from Um mixture; 
or 



or 
u. 



1 



tfttocpto mxsbar) tod boUpc 



Co) onus 1 
JJrUClAnl) 



Utt b taewa that Br W, I ltt. t J* II* I'M 
ubU 11 only). Pb 2W. *J^Mh&&l*& 
JU 2* At 277. Rt 228. Th 120. P*»l. Tb TXt. Tb- 
a*i. Cm ML Ct U4.-and Km 2M ue not prMtnU. ... . 

Ubk 11 0«l7), Pb 3MX Po 210, 

KtU, SJit. Cm Kl» C( 234, wid Tim U$ Me aot 

uffSTaewi'tbat ft K i i^l'&'ij* » "jlj^Ji 



II^TiMwn UmI if Va ubto il onjyj"R» WS. wa JU 



sat ue aot prwant M Y i« o, 

U U ll kftt'fl tW AJph*-MTiUUi» And or W, I l». ra 
lift, Ac 127, Ra Ttt. Pa 2».Pu 2<1, Aftd Uk W «• not 



IS n a kaWi ikiV Ajph"«mlti*rt ud Pb 210» Ae 227, 
Rt 2», sad Pu Ni A7A not pmAot. . ....... . . . . 

II It b known ttut *JpL wait ion And Ae 227 Alt not 

w'lWPuia, Pu JU. Cm 2tS» CI 749 A*dCr231 

AX* not DTMAnt •:- 



TnbWX 



•X10-« 
•XlO-w 
•Xl0-» 

JX10-« 



Co Jama 2 
WAUr 

UOl/tnl) 



TmbkU 



Ootumo 1 k 
AlrUCl/ml) 



txifr^ 

•Xl<H 

2X10^ 
•X10-* 



1X1&-* 

ixi&-» 
ixw>-« 

ixifr-« 



Qolnmn ) 

WAUT 

UCl/ml) 



•XlO^ 
7XKH 

•xio-» 

1X10-* 



4. if a mixture of radionuclide* oondtU of 
uranium and tU daughter* In ore duet prior 
to chAmlcal eepatatioo of the uranium from 
the ore, the valuea • pacified below may tso 
uaed for uranium and iu daughtare through 
radium~2?6, lnataad of thoae from paragraph* 
1,2, or S above). 



a. For purpoaea of Table X, Ool. 1— ixio-" 
mCi/ml groea alpha activity; or 6xi0- u oCl/ 
ml natural uranium; or 76 mlcrogreme per 
cubic meter of air natural uranium, 
c b. For piurpoaea of Table n, Ool. : 10-* 
°- aOl/ml groea alpha aoUrltyl or 3X10- U /Ol/ 
22 ml natural uranium; or 9 ntkrograma per 
L oubto mater of air natural uranium. 

~~ I. For purpoaee of thU etote, a radlo- 
nuoUde may be ooneldered e* not preeent In 
a mixture If (a) the ratio of the ooncentra- 
tiotr of that radlonucUde In the mixture 
(Ca) to Um concentration limit for that 
radionuclide epectned In Table n of Ap- 
pendix B (JlfCi) doee not exoeed Hi 

^ITWTSiV^ »4 (b) UM AAim of rttch 
rattoe f or aQ the t adienucUde* eooaidered ae 
toot yreeent In the mixture doee not exceed 
V4 



Cm Oe . 
0^ TOa+WTCT 
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PART 20 • STANDARDS FOR PROTECTION AGAINST RADIATION 



AMNlll O 

MeferfeJ mervcurU* 

Amerlclum-241 - -- -01 

Anllmon)-122 10O 

Antimony- 124 - 10 

Antimony- 12$ - 10 

Arecnlc-73 100 

Arxnlc-74 1 10 

Arsenlc-76 - x ° 

Arsenic -77 — 100 



Barium- 131 . 
♦Bunum-m - 
Bertum-140 - 
Blwnuth-210 
Bromine -S3 . 



O 

ERJC 



10 
10 
1U 

1 

10 
10 
10 
100 
10 
10 
100 
100 
100 

1 



Cadmium- 109 

Cadmlum-1 15m 

Cadmium- 115 

Calcium -45 

Calctum-47 — 

Carbon- U 

Cerlum-141 

Cerium- 143 

Certum-144 

Cesium- 131 1.000 

Cealum-134m — - 100 

Cesium- ; 34 1 

CcMum-13* 10 

Oslum-136 10 

Cetlum-137 10 

CMorinc-36 «. 10 

Cblortne-38 10 

Chromium-51 1.000 

Ccb«Ut-58m ... X 10 

Oobalt-58 10 

Cobalt -60 1 

Copper-84 100 

Oyapr'»s.uni-165 . 10 

Dysprosium- 166 100 

100 

100 

100 

1 

1 

10 



tj-btum-160 

Frbium-J71 

Eui opium- 162 3 2 b. 
Europium- 152 13 yr. 

Europium- 154 

Kurort i*m- \b$ 



Pluonne-i9 1,000 



10 
100 
10 
100 
100 
100 
10 
100 

Hydrofrn-3 1.000 



Gadolln'.um-l53 - 
Gadolinium- 150 . 

Gallium -72 

Germanium- 71 

Ould-M»8 

Oo!d-100 

Hafnium- )81 

Holmlum-100 



Jncitum-ll3m 

riidium-1 14m 

Indium- 115m 

lndium-116 

Iodine- 12!> 

Iodine- 12C 

Iodhie-l'i9 

Iodlnc-131 

Iodine- 132 

Iodine- 133 

Iodine- 134 

Iodlu^-136 

iridium- 102 

Iridium- 104 

Iron -55 

Iron-50 

Krypton -85 

Krypton -87 

Lanthnniim-140 
!.utetlum-177 .. 
Manganeae-52 .. 
Manganeee-M .. 
Mengane*e-W .. 
M«rcurjr-l&7m _. 
Mercury- 107 .... 

Mercory-203 

Molybdenum-00 
Neodymtum-147 
Ntodymlum-140 

Nickel -50 

Nickel -GJ 

Nlckel-85 

Niobium -warn ... 

Wloblum-05 

Niobium -07 

Osmium- 115 ... 



100 
10 

100 
10 

1 
1 

0. 

1 

10 

1 

10 
10 
10 
100 
100 
10 
100 
10 
10 
100 
10 
10 
10 
100 
100 
10 
100 
100 
100 
100 
10 
100 
10 
10 
10 
10 



JtettrtaJ Mifirocuriu 

Oemlum-lOlm* - 100 

Oemlum-lUl 100 

O»mlum-103 100 

Pailadlura-103 100 

Palladium-109 100 

Phoaphorua-32 10 

Platinum- !0l 100 

Platinum- 103m 100 

Platlnum-103 100 

Platinum- 107m - 100 

riatJnum-107 - 100 

Plutonium- 239 .01 

Polonlum-210 0. 1 

PoUulum-42 10 

Praseodymium -142 100 

Praseodymium- 143 100 

Promethlum-147 10 

Promethlum-140 10 

Radium -228 .01 

Rhenium- 188 100 

Rhenium -188 100 

Rhodium- 103m 100 

Rhodium-105 100 

Rubldlum-ec 10 

Rubidluxn-87 — 10 

Rulhcnlum-07 100 

Ruthenlum-103 10 

Ruthenium- 105 10 

Ruthenium- 100 1 

Snmarlum-lM 10 

Samarium- 153 _. 100 

ficandlum-46 10 

Scandium- 4 7 100 

Scandium -48 . .... 10 

8oienlum-75 10 

Silicon -31 100 

Sllver-105 10 

Sliver- 110m 1 

Shver-111 100 

8odl\un-24 10 

Strontlum-85 - 10 

SSLrontlum-80 - i 

Stroiitlum-00 0. 1 

3 Strontium-Pi 10 

E Strontlurn-P2 10 

ll Sulpbur-55 100 

Tantalum- 182 10 

Technetlum-OG _ 10 

T>chnetlum-97m 100 

Technet lum-97 100 

Tochneilum-O'jm 100 

TechneUum-90 10 

Tellurium- 125m 10 

Tel)urlum-127in 10 

Tellurium- 127 100 

Tellurium- K M *m 10 

lellurlum-129 100 

Tellurlum-13nn 10 

Tellurium- 1J2 10 

Terbium- ICO 10 

ThMllum-200 100 

Thalllum-2ul 100 

Thsll!— n*. -20? ....... ..... too 

Thalllum-204 10 

wwrhorlum (natural) 1 . 100 



Any alpha emitting radionuclide 
not 1 Uted above or mixture* of 
alpha emitters of unknown com- 
position 

Any radlouucllde othtr than alpha 
emitting radionuclide*, not Hated 
above or mixtures of beta emit- 
ters of unknown composition... 



.01 



.1 



Nora: For purposes of If 20.203 and 30. $04, 
where there Is involved a combination of leo- 
topes la known amounre the limit for the 
£ onmblnatlon should be derived as follows: 
' Determine, for each isotope in the combine* 
Uon, the ratio between the quantity present 
{£ in the combination and the limit otherwise 
established for the specific isotope when not 
K in combination. The sum of such ratios for 
all ths leotopse In the combination may not 
exceed M l" (i.e.. "unity"). Example: For pur- 
poses of f 20.304. If a particular batch con- 
tains 20,000 |lOt «• A" WI 50.000 jiCJf 
of C*,lt may alto include not more than 
300 jjClt of I • T* 11 * ,in,,t WJ * determined 
ea follows: 

~oo,ooo *ci ■ — *■ 



AH 



T ico.ece Ccl Too, coo »ci i.eoe *o 

The deoomlnator In each of the abom 
ratios was obtained by multiplying the figure 
In the table by 1.000 as provided In 1 20.304. 



Thui»um-17o 
Thulium- 171 

Tln-113 

Tin- 125 

TuiitfAten-181 
Tungsten- 1B5 
TunRsten-187 



10 
10 
10 
10 
)0 
10 
100 



**Uranlum (natural)'..-. 100 

U:*nlum-23J -01 

Untnium-234- Urnnlum-236 .01 

Van.uIUim-48 10 

Xe!»on-l3lm 1,000 

Xenon -133 100 

Xenon-135 100 

Ytterbium- 17S 100 

Yiirlum-00 10 

Yttrlum-Ol ^ )0 

Ytirlum-02 100 

Yttrlnm-93 100 

inc-GG - - 10 

Zinc- 09m 100 

7.1 DC- 00 1.000 

Zirconium-OS .. • 10 

Zlrconlum-05 10 

ilrconlum-07 ...... ...... 10 



f Z 



5o 



2W7 



f>0 



1 Baaed on alpha disintegration rate of 
Th-232. Th-230 and their daughur products. 

1 Daaed on alpha disintegration rata of 
0-238, U-234, and U-235. 
• Amended J6 rK 16HVR. 
•* AmendmJ 3v Kk ?.w«*o. 
t Amended 38 29314. 
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Appendix O 

UNITED SYATES NUCLEAR REGULATORY COMMISSION 
INSPECTION ANO ENFORCEMENT REGIONAL OFFICES 



fUftOn 


Address 


Telephone 




Daytime 


Nrfftts a ltd 
Holidays 


1 

Connecticut, DtliwKi, DKtrlct of Co- 
lumWa, Maine, Maryland, Massachu- 
setts. Nt w HemP*hfrc. N«w Jersey, 
New YorK Pennsylvania. Rhode Is- 
Und, ind Vermont 


p M |n n 1 (KM p C 

Office of Inspection and 

Enforcement 
631 Park Avenue 
King of Prussia, Pa. 194 06 


U IS) 337-1150 


(2ft) ?37-i&« 


if 

Alabama, Florida, Georgia, Kenlucky, 
Mississippi, North Caroline, Panama 
Canal /one, Puerto Rico, South 
Carolina, Tennessee, Virginia, Virgin 
Islands, and West Virginia 


Region II, USNRC 
Office of Inspection and 

Enforcement 
230 Ptachtree St., N.W. 
Suite SIB 

Atlanta, Ga. 30303 


(404 ) 526-1503 


(404 ) 526-4503 


hi 

Illinois. Indiana, Iowa, Michigan, Minne- 
sota. Missouri. Ohio, and Wisconsin 


Kegion 1 1 1, y^r* mv» 
Office of Inspection and 

Enforcement 
799 Roosevelt Road 
Glen fllyn. III. 60137 


(312) 151-2640 


(31 2) I5L2660 


IV 

Arkansas. Colorado, Idaho, Kansas. 
Louisiana. Montana, Nebraska. New 
Mexico. North Dakota. Oklahoma. 
Soutn Dakota, Texas, Utah, and 

VWyuMing 


Reaion IV, USNRC 

Enforcement 
6 1 1 Ryan Plaza Drive 
Suite 1000 

Arlington, Texas 7601? 


(817). 3S4.2I4I 


(817) 334-2841 


V 

AUska, Arliona, California, Hawaii. 
Nevada. Oregon. Washington, and U S 
territoiks and possessions In the 
Pacific 


Region V, USNRC 
Office of Inspection and 

Enforcement 
1090 N. California Blvd. 
Suite ?0? 

VVMnu* CrcrH, Calif. 
94506 


(4 15 ) 4 86-3141 


(4 15) 486-314 1 



-40 FR 42557- 



N0ri # : The reporting ami record keeping 
requirements contained in S§ 20.205(b) and 
20.205(c) and required by $ 20.401(b) have 
been approved by CiAO under B-IK0225 
(K0054). Xht apptoval expire* June 30, 
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

RULES and REGULATIONS 

TITO Hr CHASTER 1. CODE OF FEDERAL REGULATIONS— ENERGY 




RULES OF GENERAL APPLICABILITY TO LICENSING OF 
BYPRODUCT MATERIAL 



GENERAL f ROVISlOM 

> 

Sec 

30.1 Purpose and Kopc 

30 2 Resolution of confl.a 

30 3 Actlvit** requiring hceu*. 

30 4 Definition* 

30 5 Interpretation* 

30 6 Commumcaitont 

EXEMPTIONS 

30.11 Specific exemption* 

30 ;2 fenons ui*ft| byproduct material undar 
certain Energy Kfiearch And Devtl- 
opmenl Administration acd Nudw 
Regulatory CcmmUaion conUicts. 

3013 Carrier*. 
30 14 Exempt concern ratio**. 
30.15 Certain item* containing by- 
product material 
Reum tontatmng Kindtum-*© 
*id d«*jncd for und-con- 
totnlation in utt well*. 
Exempt quantuie* 
Seir iuruinoui product* contain- 
ing tritium. kr>pton»g5. or 
promethium-M? 
Oa» Jnd aerosol detector* con- 
tuning bypf ckJixi material 

LICENSES 

30 3* Type* of liccnie* 
30 Application! for vpecific 
licence* 

)0 33 General requirement* for 

muance of *pecific ttcen*e*. 
30 34 Term* and condition* ot 

license* 
JO V' Eapira'ion of licente* 
30 37 Applications for renewal \4 

licence* 

30 38 Apf lic«<h<n« for amendment or" 
license* 

30 l<* Commi*a*on actnm on applies* 
I torn renew or amend 



16 



30. IS 
30 19 



30 ?0 



R 



W c CTl0r\S. TESTS. 
AND RErORTSt 



30.5 1 fte. 
30 52 Into 
30 53 Tern 

30 34 Control and accounting prcvc*du#« 

for mti'jrr. % 
30 55 Trltluo report*, t 



ENFORCEMENT 

30 61 Modification and revocation 
of license*. 

30.62 Right to cause the *nhho!ding or 

recall of byproduct material 

30.63 Violations 

SCHEDULES 



30.70 Schedule A-Exempt concentra- 

tion!. 

30.71 Schedule B 

AUTHORITY Sec* tl. 12. 161 182. 183. 68 
Stat. 933. 948. 953. 954. a* amended (42 L SC 
21 11, 2112. 2201. 2232. 22331. sees 202. 206. 88 
Stat. 1244. 1246(42 U S.C 5*42 and 58461 

Section 30.34(b) also issued under tec 184. 68 
Stat. 954. a* amended (42 t SC 2234) Fur the pur- 
posesofsec 223. 6K Stat 958 a*amcnded(42 U.S.*?. 
7279).} 30 34(c) issued under tec I6lt> 6KSut 948 
(42 U.SC. 2201 (b» and U 30M and 30 52 mued 
under sec. (61. 68 Stst 950. as amended (-»: l.'SC 
2201 (o) 



("I 30.1 Purpose and a cope. 

This part prescribes rules applicable 
J to all persons In the United States gov- 
r^crnJnf licensing of byproduct material 
® under the Atomic Energy Act of 1A54. as 
J amended (68 Stat. 919) . and under Title 
o n of the Energy Reorganization Act of 
I 1974 (86 Stat. 1342). and exemptions 
I from the licensing requirement* per* 
[mltted by section 81 of the Act 

~j 30.2 Resolution of conflict. 

The requirements ol (his part are tn 
addition to. and not in substitution tor. 
other requirements of this chapter. In 
any conflict between (he requirements in 
w , this part and a specific requirement in 
S another part of the regulations in this 
c chapter . the specific r cqutr cm *nt 
governs. 



material except as authorized in a 
specific or general license issued pur- 
suant to the regulations i,: this chapter. 

1*30.4 Dtfloltlotu. 

oc 

o As used in this pari and Par's 31-36 of 
this chapter: 

(a) "Act" means the Atomic Energy 
Act of 1954. (68 Stat. 919)* including 
any amendments thereto. 

£ (a-!) "Administration" means the 
co Energy Research and Development Ad- 
J ministration or its duly authorized 



8 



Amended J7 FR 0 201 
t Added 37 fr'K V207. 



§ 30.3 Activities requiring license. 

Except for persons exempt as pro- 
vided in this part and Part ISO ol this 
chapter, no person shall manufacture, 
produce, tronsfer. receive, acquire. o*n. 
possess, use. import or export byproduct 



o^reprcsen .atives: 

£~ lb) Terms defined in section II of 
5 the Act shall ha\c the same meaning 
cc when used in the regulations in this part 
£ and Parts 31-36 to the extent such terms 
*^are not specifically defined in this part; 

(c) "Agreement State" means an> 
£ state with which the Atomic Encrg) 
2 Commission or the N'uclcar Regulator) 
oc Commission has entered mio an etieuivc 
£ agreement under suhscction 2 74b of the 

\c\ "Ncn Agieerncni Stale" means any 
pother State. 

(d) "Byproduct material" means ar> 
radioactive material (except special 
nuclear material) \ielded in or made 
radioactive by exposure to me « adiation 
incident to the process of producing or 
utilizing specul nuclear material. 

„ Cc) "Commission" means the 
" Nuclear Rcgut«itnr\ Commission and us 
£ duly authorized representatives, 
g (0. "Curie" means that amount of 
radioactive material *h;ch disintegrates 
at the rate of 37 billion atums per se- 
cund: 

(g) "Government agene)*' means any 
executive department, commission, in- 
dependent establishment! corporation. 



• Arr.«rvd*d J6 1 K 1466 
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PART 30 • RULES OF GENERAL APPLICABILITY TO LICENSING- 



a holt) or partly^ owned by the United 
Smu-m/i America v.hich is an instrumcn- 
* ilit) of the United Sutcs, or any board, 
ic.»u. division. tvrvice. office, officer, 
authority, administration, or other 
est.ih|i<htiunl ihc executive branch of 
the Government; 

(h) Human use" means the internal 
or external administration of byproduct 
material, or the radiation therefrom, to 
human beings; 

(0 "License" except where other- 
wise specified means a license for 
byproduct material issued pursuant to 
the regulations in this chapter; 

r(j)(l) "Microcytic" means that 
amount of radioactive material which di- 
integrates at the rate of 37 thousand 
S atoms per second; 

J (2) ' Millicune" means that amount 
to of radioactive material *hich disintegr- 

Lates a» the rate of 37 million atoms per 
second; 

(k) • Person" means (I) any in- 
dividual, corporation partnership, firm, 
association, trust, estate, public or pri- 
vate institution, group. Government 
agency other than the Commission or the 
Administration, except that the Ad- 
ministration shall be considered a per- 
son within the meaning of the regulations 
? this part to the extent that its facilities 
Z -.*d act i.i ties are subject to the licensing 
£ and 'elated regulatory authority of the 
o Commission pursuant to section 202 of 
the Energy Reorganization Act of 1974 
f 88 Stat 1 244),5 any State or any politi- 
cal subdivision of or any political entity 
within a State, any foreign government 
or nation or any political subdivision of 
any such government or nation, or other 
entity. and (2) any legal successor, repre- 
sentative, agent, or agency of the forego- 
ing, 

f" (I) '•Physician" means an individual 



*~*Thi AdminJatretton raeimsee and acttri- 
ties idtnttfled In taction 292 aia; 

(1) Demonstration Liquid Metal 9aet 
Breeder retvetor* wbia operated M part ol 
tne power ccneraUon fecilittte of aa alto* 
trie utility system, or whan oparatad In any 
other manner for the purpose of deroonetrat- 
lng to* wltebUlty for oomnurctai applVoa* 
tion of such a raactor. 

<2) Othar damcestratlon nuolaar raactora, 
except tnoee in existence on January It, Jt7a, 
vhan opamUd a* part ol ttte power fanaray- 
tton facilities ox an electric utility r/etess* 
or when operated In any othar manner for 
th© purpoae of damonetratlnj the fUitahOtty 
lor commercial application or cuafc a raactor. 

(3) 7aciMlee uaad prlnwUy foe U*a re- 
ceipt and «torace of high-level radSoactlra 
vaatca molting from ) learned ectmuee. 

'4) Retrterebt* Surface Storage radJittea 
stfcer facilities author Uad for the e*> 
, . <oe purpoee of euoeequent loo term ttoeV 
*S* of blgh-lerel radioactive waste gener- 
ated hy the Aetalatotratlon, wttcfe are not 
uacd for, or are part of* roaearch and dmtop* 
ment actrrlttaa. 



licensed by a State or territory of the 
United States, the District of Columbia 
or the Commonwealth of Puerto Rico to 
dispense drugs in the practice of 
medicine; 

(in) "Production facility'* means 
production facility as defined in the 
regulations contained in Part 50 of this 
chapter; 

(n) ••Radiographer" means any in- 
dividual who performs or who. in atten- 
dance at the site where the sealed source 
or sources arc being used, personalty 
supervises radiographic operations and 
who is responsible to the licensee for 
assuring compliance with ti;e require- 
ments of the Commission's regulations 
and the conditions of the license; 

(o) •Radiographer's assistant** 
means any individual who, under the 
personal supervision of a radiographer, 
uses radiographic exposure devices, 
sealed sources or related handling tools, 
or radiation* survey instruments In 
radiography; 

(p) "Radiography** means the ex- 
amination of the structure of materials 
by nondestructive methods, utilizing 
sealed sources of byproduct materials; 

(q) "Research and development" 
means (1) theoretical analysis, explora- 
~ tion, or experimentation; or (2) the ex- 
oc tension of investigative findings and 
q theories of a scientific or technical 
<7 nature into practical application for ex- 
perimental and demonstration purposes, 
including the experimental production 
and testing of models, devices, equip- 
ment, materials and processes. 
"Research and development*' as used in 
this part and Parts 31-36 does not in- 
clude the internal or external ad- 
ministration of byproduct material, or 
the radiation therefrom, to human 
beings; 

(r) "Sealed source** means any 
byproduct material that is encased in a 
capsule designed to prevent leakage or 
escape of the byproduct material; 

(s) "Source material" means source 
material as defined in the regulations 
contained in Part 40 of this chapter; 

(t) "Special nuclear material" means 
special nuclear material as defined in the 
regulations contained in Part 70 of this 
chapter; 

(u) "United States**, *vhen used in a 
geographical sense, includes all territo- 
ries and possessions of the United States, 
the Canal Zone and Puerto Rico; 

(v) "Utilization facility" means a 
utilization facility as defined in the 
regulations contained in Part 50 of this 
chapter. 

(w) "Commencement of construc- 



tion*' means any clearing of land, ex- 
cavation, or other subscmtial action that 
would adversely affect the natural en- 
vironment of a site but does not include 
£ changes desirable for the temporary use 
q- of the land for public recreational uses, 
necessary borings to determine site 
S characteristics or other preconstr action 
monitoring to establish background in- 
formation related to the suitability of a 
site or to the protection of environmen- 
tal values. 

§ 30.5 InterpfttatSoBS. 

Except as specifically authorized by 
the Commission in writing, no in- 
terpretation of the meaning of the 
regulations in this part and Parts 31-36 
by any officer or employee of the Conv 
mission other than a written interpreta- 
tion by the General Cov Jt\ will be 
recognized to be bim..ng upon the Com- 



g § 30.6 CowttiMkstfottt* 

a 

cc Except where otherwise specified, all 
q co mmunications and reports concerning" 
° the regulations i n 'his part and Parts 
TT-lFandapplTcat ion s tiled und erthem, 
sTRfuTaHfcnffcfie "tT ieTfffector oT 

rfUcmnvTaTcW Safety and &fcgua?gr 
U.S. TOjflearJReguIafdW 
V/asnin^n, DrC.,Y05$3. Communic'a- 
t ion's,*' reportX arftf' implications may be 
delivered in person at the Commission's 
offices at 1717 H Street NW., 
Washington, D.C., or **7920 Norfolk 
Avenue, Betbcsda, Md. 

_ Exemption* 
5 10.11 Specific e£e»p(iiMt*«t 



(a) The Commission may, upon ap- 
plication of any interested person or 

5* upon its own initiative, grant such es> 
Soemptions from the requirements cf the 
J regulations in this part and Parts 31-36 
£ of this chapter as it determines are 
" authorized by law and will not endanger 
life or property or the common defease 
and security and are otherwise in the 
public interest. 

(b) Any person rubject to the provi- 
sions of 55 30.^2(0 and 30.33(aX5) may 
requeit an exemption from the require- 
ments of those provisions. The Com mis- 



• Amended 36 FR 1466. 



■ Kuuncc of en exempdoa by the Nadeer 
Regulatory Commission for export of byproduct 
malcrul contained in materials or prodactt does n* 
relieve any person from complying with the Hcrestof, 
requirements end rcaulationt of the Department of 
Commerce »pp)kehlc to the export of tea materteh 
or (he prod oc it conitintni vocfc byproduct materials. 
•• Amended 34 FR 19544. 
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sion may grant an exemption from ihc 
provisions of § 30.32(f) and 30.31(a)(5) 
upon considering and balancing the 
& Mowing factors. 

I ) Whether conduct of the proposed 
activities will give rise to a significant 
adverv* impact on the environment and 
the nature and extent of such impact, if 
any; 

(2) Whethtr redress of any adverse 
environmental impact from conduct of 
the proposed activities can reasonably be 
effected should such redress by necess- 

«r. 

(3) Whether conduct of the proposed 
activities would foreclose subsequent 
adoption of alternatives, and 

(4) The effect of delay in conducting 
»uch activities on public interest. 
During the period of any exemption 
granted pursuant to this paragraph (b), 
any activities conducted shall be carried 
out in such a manner as will minimize or 
reduce their environmental impact 

§ 30.12 Persons using byproduct 
material under certain Energy 
Research and Development Ad- 
ministration and Nuclear Regulato- 
ry Commission contracts. 



and from the regulations in this part to 
the extent that such prime contractor or 
subcontractor manufactures, produces, 
transfers, receives, acquires, owns, 
possesses, uses, imports or exports 
^ byproduct material under his prime con- 
J5 tract or subcontract when the Commis- 
c: sion determines that the exemption of 
q the prime contractor or subcontractor is 
v authorized by taw; and that, under the 
terms of the contract or subcontract, 
there is adequate assurance that the work 
thereunder can be accomplished without 
undue risk to the public health and 
safety. 

"§ 30.13 Carriers. 

Common and contract carriers, freight 
. forwarders, warehousemen, and the U.S. 
S Postal Service arc exempt from the 
R regulations in this part and Parts 31-36 
J of this chapter and the requirements for 
a license set forth tn section 81 of '.he Act 
*° to the extent that they transport or store 
byproduct material in the regular course 
of carnage for another or storage inci- 
dent thereto. 

"§ 30.14 Exempt concentrations. 



| (d) No person may introduce 
I byproduct material into a product or 
^material knowing or having reason to 
2 believe that it will be transferred to per- 
sons exempt under this section or 
£ equivalent regulations of an Agreement 
"State, except in accordance with a 
license issued prusuant to § 32.1 1 of this 
chapter or the general license provided 
in § 150.20 of Part 150. 

f 

2?§ 30*15 Certain items containing by- 
CC product matcri*!. 



Except to the extent that Administra- 
tion facilities or activities of the types 
subicct to licensing pursuant to section 

2 of the Lnerg> Reorganization Act of 

14 are involved, any prime contractor 
of the Administration is exempt from the 
requirement for a license set forth in 
sections 81 and 82 of the Act and from 
the regulations in this part to the extent 
that such contractor, under his prime 
contract uith the Administration 
manufactures, pioduccs. uansfers. 
receives, acquires, owns, possesses, uses, 
imports, or exports byproduct material 
for (a) the performance of work for the 
Administration at a United States 
Government -owned or controlled site, 
including the transportation of by pro- 
duct material to or from such site and the 
performance of contract services during 
temporary interruptions of such 
transportation, (b) research in, or 
development, manufacture, storage, test- 
ing or transportation of. atomic weapons 
or components thereot. or (c) the use or 
opcrauon of nuclear reactors or other 
nuclear devices m a United States 
Government owned vehicle or vessel. In 
addition to the foiegoing exemptions 
and subject to ihc icquircnicnt for licens- 
ing of Administration facilities and ac- 
tivities pursujnt to section 202 ol the 
Energy Reorganization Act ol 19/4. any 
"•rime contractor or subcontractor ol the 

dmiimtraimti or the Commission iscx- 
cmpi >rom the requirements U t a license 
sci torth in sections HI and 82 of the Act 



1 



(a) Except as provided in paragra phs^ 
(c) a h d (d } o I I h 1 5 WCt I Ofl , P?/* 0 "- I s 
e xrnfni i r dm* "'tKe^ re o^ 17 on ents 'To r ~a 
license" srrforih*\n^clion ST of the Act 
and from the regulations in tKTs part and 
Parts 31-36 of this chapter "to the cxreffl 
that such person re^eTfesT £3Vs6s$es\ 
uses, transfers, owns or_acquires pro- 
ducts or materials containing by^r*°2A!Cj 
material in concentrations not in_excess 
of those lijlccf m § v 30.70, ~ ~ 

(b) This section shall not be deemed 
to authorize the import of byproduct 
material or products containing 
byproduct material 

(c) A manufacturer, processor, or 
§ producer of a product or material in an 
cc AgreesnenfcStaic is exempt from the re- 
£ quirements for a license set forth in sec- 
° lion 81 of the Act and from the regula- 
tions in this part and Parts 3 1 . 32, 33. 34 
and 36. :o the extent that he transfers 
byproduct material contained in a pro- 
duct or material in concentrations not in 
excess of those specified in § 30.70 and 
introduced into the product or material 
by a licensee holding a specific license 
issued by an Agreement State, the Com- 
mission, or the Atomtc Energy 
Commission expressly authorizing such 
introduction This exemption docs not 
apply to the transfer of byproduct 
material contained ill any food. 
iH«vcrage, cosmetic, drug, or other com- 
modity or-pioduct designed for ingestion 
or inhalation by or application to. a 
human bcinf.. 



(a) Except for persons who apply 
byproduct material to, or persons who 
incorporate byproduct material into, the 
following products, or persons who im- 
port for <ale or distribution the fotlow- 
jg ing products containing byproduct 
^material, any person is exempt from the 
ul requirements for a license-set forth in 
£ section 81 of the Act and from the 
regulations in Parts 20 and 30-36 of this 
chapter to the extent that such ptrson 
receives, possesses, uses, transfers, ex- 
ports, owns, or acquires the following 
products: 

(!) Timepieces or hands or dials 
containing not more than the following 
specified quantities of byproduct 
material and not exceeding the following 
specified levels of radiation 

(i) 25 millicurics of tritium per 
timepiece. 

(;i) 5 miliicurtes of tritium per hand, 
(iii) 1 5 millicurics of tritium per dial 
(bezels when used shall be considered as 
part of the dial), 

(fv) 100 microcurtes of pro- 
methium-147 per watch or 200 microc- 
uries of promcthium- 147 per any other 
timepiece. 

(v) 20 microcurics of pro- 
Smcthium-147 per watch hand or 40 
S microcurics of promethium -147 per 
cc other timepiece hand. 
£ (vi) 60 microcurics of pro- 
M methium-147 per watch dial or 120 
microcurics of promethium* 147 per 
other timepiece dial (bezels when used 
shall be considered as part of :hc dial). 

(vii) The levels of radiation from 
hands and dials containing pro 
mcthiunv 147 will not exceed, when 
measured through 50 milligrams per 
square centimeter of absorber- 

(a) For wrist watches, 0 1 milliratl 
per hour at 10 centimeters from any sur- 
face, 

(b) For pocket watches. 0.1 miltirad 
per hour at 1 centimeter from any sur- 
face, 

(c) For any other timepiece, 0.2 
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| milhrad per hour at 10 centimeter s from 
I any surface 

(2) Lock illuminators containing not 
more than 15 million ics of tritium or 
not nu;rc than 2 millicuries <>f pro* 
mcthiom-147 mstalwJ in automobile 
locks The levels ot radiation from each 
lock illuminator containing pro- 
mcth luni - 1 4 7 will not exceed I mlllirad 
per hi>ur ai I centimeter from any sur- 

£ Ijlc when measured through ^0 
u- milligrams per square centimeter of ab 
« sorber 

(3) Ral.uucs ol precision containing 
no*, more than t ni»l!icuric of tritium per 
ba ( ancc »»r ni»t more than 0 5 rmllicurie 
of tritium per balance part 

(4) Automobile shift uuadrants con- 
taining nut more than 25 millicuries of 

^ tritium 

£~ (M Marine compasses containing 
2? not mure than 750 millicuries ot tritium 
c gas and other marine navigational in- 
^ strumous containing not more than 250 
f £jmlliiiirics or trmum gas. 
r - 

^ (6) Thcrmdstat dials and pointers 
1' containing not m'>re than 25 millicuries 
u. of tritium per thermostat 

ri 

(7) " 

I i$) Klctrnn lahcs. r % ***\\ded That 
\ vaeh .abc docs .*oi contain more than 
. »i ti e h»l!owi»»g specified quantities 
'■° of b\ product material 
u. u) \*'J millicuries of tritium per 
£ microwave receiver protector lute or 10 

Lmilhiurics of tritium per any other 
electron tube. 

(n) I nncrocune of cobalt -60. 
(in) 5 mtcrocunes of nickel-63. 
(w ) 30 micro*, uries of krjpton-35. 
(v > S nmrocuries of ccsium-1 37; 
(\i) 3 0 micro curies of p r o - 
mcthtuni" I 47, 



An/i pfMtttd further That the levels of 
*7 radiation from eath electron tube con* 
taming b>product material do not ex- 
ceed 1 miHirad per hour at 1 centimeter 
from any surface when measured 
through 7 milligrams per square cen- 
timeter of absorber i 

r(9) lonumg radiation measuring in- 
struments containing, for purposes of in- 
ternal calibration or standardization, a 



'J-t.r purp««wi nf ihit wbfKis *$t j.ph "vICCtfiHl 
tuN.1 invlwJc tpirk t*P iMbct pimer lubes ja» 

• v » tniviuUmg gli»* Umpi fcceiMnj tuhct. 

lohrl. ?nUiv4t.>f tuhct. pukup tubct. 
rjUi.»tu*i> tMcciP* tuhrt jrul jn> ulhcr ttwipklel> 
\**l*0 »uh< ihjt it JiMgneJ to titrulix.! «* control 
cUvtr<cji current*. 
••Dclctol U FR AftM. 



source of b>proiluct material not ex* 

g t ceding the applicable quantity set fotth 

«• in § 30.71. Schedule B 
in 

I— 

(b) Any pcison who desires to apply 
byproduct material to, or to incorporate 
bypn>duct material into, the products 
exempted in paragraph (a) of this sec- 
tion, or who desires to import for sale or 
distribution such products containing 
byproduct material, should apply for a 
specific license pursuant to $ 32.14 of 
this chapter, which license states that the 
product may he diMributed by the 
licensee to persons exempt from the 
regulations pursuant to paragraph (a) of 
this section. 

1 JO. 16 Resins containing scan- 
dium-46 and designed for sand-con- 
solidation in oil wells. 

An> person is exempt from the re- 
quirements tor a license set forth in sec- 
tion 81 of the \ct and from the regula- 
tions in Parts 20 and 30-36 of this 
_ chapter to the extent that such person 
S receives, possesses, uses, transiers. ex- 
£ ports, ou-ns. or acquires ssnthctic plastic 
resinscontaimng scandium-46 which arc 
n designed tor sand-consolidation in oil 
wells, and which have been manufac- 
tured or imported for sale or distribu- 
tion, in accordance with a specific 
license issued pursuant to ^ 32 1 7 of this 
chapter or equivalent regulations of an 
Agreement State The exemption in this 
section does not authorize the manufac- 
ture or import of any resins containing 
scandium 46. 

30.18 Exempt quantities. 

(a) Except as provided in paragraphs 
(c) and (d) of this section, any person is 
exempt from the requirements for a 
license set forth in section 81 of the Act 
and from the regulations in Parts 30-34 
of this chapter to the extent that such 
person receives, possesses, uses, 
transfers, owns, or acquires byproduct 
material in individual quantities each of 
§ which does not exceed the applicable 
- quantity set forth in § 30.71 , Schedule B. 
J (b) Any person who possesses 
g byproduct material received or acquired 
prior to September 25. 1971, under the 
general license then provided m § 31.4 
of this chapter is exempt from the re- 
quirements for a license set forth in sec- 
tion 81 of the Act and from the regula- 
tions in Parts 30-34 of thischapter to t ] : 
extent that such person possesses, uses, 
transfers, or owns such byproduct 
materia). 

<c) This section does not authorize 
the production, packaging, repackaging. 



or import of byproduct material for pur- 
poses of comnicrci.il distribution, or ,v ic 
incorporation ofb> product material into 
products intended for commercial dis- 
tribution. 

(d) No person may. for purposes of 
commercial distribution, import or 
_ transfer byproduct material in the m- 
g dividual quantities set torth m § 30.71 
- Schedule B. knowing or having reason to 
believe that such quantities of byproduct 
g material will be transferred to persons 
exempt under this section or equivalent 
regulations of an Agreement State, ex- 
cept in accordance with a license is\ucd 
under § 32.18 ot this chapter, which 
license states that the b\ product material 
may be transferred b\ "Ik* licensee to 
persons exempt under this section or the 
equivalent regulati ng ot an Agreement 
State 

"1 30.19 Self-luminous products con- 
taining tritium, kr> pion-85. or pro- 
methium-147. 



(a) Exccp; for persons who manufac- 
ture, process. o«" produce selMun-inous 
products containing tritium, krvptoti S5 % 
or promethium - i 47. or *ho imp. hi such 
produces, and except as provided in 
paragraph (c) of this section, any person 
is exempt from the requ rcrncnts tor a 
license set forth in section SI of the Act 
and from the regulations in Parts 20 and 
30*36 of th«s chapter »o the ertcnt t h at 
such person recene*. possesses, uses, 
transfers, exports, ouns. or acquires tri- 
tium. kr\pton-85. or promethium-147 in 
self-luminous products manufactured, 
processed, produced, imported, or 

^ transferred in accordance with a bpccific 
o license issued pursuant to £ 32 22 of this 
g chapter, which license authorizes the 
**■ transfer of the product for use under this 
n section 

(b) Any person w ho desires to 
manufacture, process or produce self- 
luminous products containing tritium. 
krypton-85. or proniethium-147. or to 
transfer or to import such products for 
use pursuant to paragraph (a) of this sec- 
tion should apply for a license pursuant 
to § 32 22 of this chapter, uhich iiccnse 
states that the product may be transfer- 
red by the licensee to persons exempt 
from the regulations pursuant to 
paragraph (a) of this section or 
equivalent regulations of an Agreement 
State. 

(c) The exemption in paragraph (a) 
of this section does not apply to tritium. 
krypton-8J. or promethium - i 47 used in 
products primarily for frivolous pur- 
poses or in toys or adornments 

J 30.20 Gas and aerosol detectors con- 
taining byproduct material. 
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(a) .Except for persons who manufac- 
ture, process, or produce fas and aerosol 
deteetors containing byproduct material 
who import such products, any person 
exempt from the requirements for a 
license set forth in seetion 8! of the Act 
and from the regulations in Parts 20 and 
30*36 of this chapter to the extent that 
such person receives, possesses, uses, 
transfers, exports, owns, or acquires 
byproduct material in gas and aerosol 



detectors designed to protect tife or pro- c behalf. 
n perty from fires and airborne hazards, g (d) 
g and manufactured, processed, produced 
* imported, or transferred in accordant 



"*(W "Tna Commission maylflTIiiy TTKf 
after the filing of the original applica- 
tion, and before the expiratloa of the 
license, require further statements in 
order to enable the Commission to 
determine whether the application 
should be granted or denied or whether a 
license, should be modified or revoked. 

(v) Each application shall be signed 
by the applicant or licensee or a person 
duly authnrued to act for and on his 



mported, or transferred in accordance 
with a specific license issued pursuant to 
32 26 of ihis chapter, which license 
authorises ihe transfer of the product for 
use under this section. 

(b) Any person who desires to 
manufacture, process, or produce gas 
and aerosol detectors containing 
byproduct material, or to import or to 
transfer such products for use pursuant 
to paragraph (a) of ihis section, should 

apply for a license pursuant to 5 32.26 of 

thischapter. which license states that the tempted from Part 170 of this chapter 
product may be iransferred by the ~ shall be accompanied by the fee 
licensee to persons exempt fiom the «■ prescribed in § 170.31 of this chapter 
regulations pursuant to paragraph (a) of 8 No fee will be required to accompany an 



(d) An application for license filed 
pursuant to ihe regulations in this part 
and Parts 32-36 will be considered also 
as an application for licenses authorizing 
other activities for which licenses are re- 
quired by the Act. provided that the ap- 
plication specifies the additional ac- 
tivities for which licenses are requesied 
and complies with regulations of the 
Commission as to applications for such 
licenses. 

~ (e) Each application for a byproduct 
material license, other than a license ex* 



this section or equivalent regulations of 
an Agreement State 



r 



30.3 1 



Licenses 
Types of licenses. 



Licenses for bvnro duc^ material arc^ 
two types: General and specific, Sptcifi 



of 



I application for renewal or amendment of 
J a license, except as provided in § 170.31 
[of this chapter 

^~ (f) An application for a license to 
receive and possess byproduct material 
for commercial waste disposal by land 
burial or for the conduct of any other ac- 
tA tivity which the' Commission determines 



two iv pes oenerai ano sp ec mc._ a pse im . . _ . „ . Ummmit . , t ^ 
u»« T m ,3l In na^a ags S> will significantly affect the Quality of the 
u|o?app^anS £ environment shall be filed at least 9 

r egul artblft IrTflnT^arT anTWrt?^ -jf<5? . £ mQ uihs prior to commencement of con- 
GencrallicenSS a^cfle^ve^-nh^ii n "' uc *' on of lhc <> lant or facillt y in wh,ch 



specTaf requirements contained in Parts 
3246; and 

(5) In the case of an application for a 
license to receive and possess byproduct 
material for commercial waste disposal 
by land burial or for the conduct of any 
other activity which the Commission 
determines will significantly affect the 
quality of the environment, the Direuor 
of Nuclear Material Safety and 
Safeguards or his designee, before com- 
mencement of construction of the plan or 
J> facility in which ihe activity will be con- 
ducied, on the basis of information filed 

in 

oc and evaluations made pursuant to Part 
£51** of this chapter, has concluded. 
n after weighing the environmental, 
economic, technical, and other benefits 
against environmental coms and con- 
sidering available alternatives, thai the 
action called for is the issuance of the 
proposed license, with any appropriate 
conditions to protect environmental 
values. Commencement of construction 
prior to such conclusion may be grounds 
for denial of a license to i active and 
possess byproduct material in such plant 
or facility. 

(b) Upon a determination that an ap- 
plication meets the requirements oi the 
Act, and the regulations of the Commis- 
sion, the Commission will i*sue a specific 
license authorizing ihe possession and 
use of byproduct material (Form NKC 
374. "Byproduct Material L-.cer.se**) 

§ 30.34 Terms and conditions of 
licenses. 



jjjajjjgS wiffr jhe Con)- 
jssuance pj^censing 



y— r* — nr — 

^he fi t lflS flf 3pp ^' i 

m issioi i or the .. — r ^ 

do^m entt [p o ajtlcgfar J ffijons. 

SfTft 50.32 Application for tywffie llceaM*. 




tn TOrtcKai license. 

£ KuclcarjaatgfUl pafety 



w struction of ihe plant or facility in which 
the activity will be conducted and shall 
be accompanied by any Environmental 
Report required pursuant to Part 5 1 "of 
this chapter. 

"1 3033 General requirements for Is- 
suance of specific licenses. 

(a) An application for a specific 
license will be approved if. 
(1) The application is for a purpose 



| U.B. tfuclear ReguUtog^rooimgPffl, (|) The application is for a f 
LWaihln^ton, D.C. ' g author i~<* by the Act: * 

25 (?) t'l Applicant's proposed 



equip- 

AooiicatSons * mcnt arc » dc q uatc to P' 0 * 

m *y be f,Ud in p««>n « £?£SS ° ««< h "" h and minimi " ^ to "* 
3 — r .-._ .. ~ n or property. 

(3) The applicant is qualified by 
training and experience to use the 
material for the purpose requested in 
such manner as io protect health and 
minimize danger to life or property, 

(4) The applicant satisfies any 



r 

I stons offices at 1717 H Street. N.W 
£ Washington. D.C . or 7920 Norfolk 
» Avenue. Bethesda. Maryland. Informa- 
c tion contained in previous applications, 
ttntfmcntt, or reports filed with the Com- 
mission or ihe Atomic Energy Com • 
mission may be incorporated by 
reference, provided that such letercnces 
are clear and specific. 



(a) Each license issued pursuant to 
the regulations m this part and the 

S regulations in Parts 31*36 shall be sub- 
tt jeet to all the provisions of the Act. now 
u_ or hereafter in effect, and to all valid 
g rules, regulations and orders ot the Com - 
mission. 

(b) No license issued or granted pur- 
suant to the regulations in this part and 
Parts 31-36. nor any right under a 
license shall be transferred, assigned or 
in any manner disposed of, either volun- 
tarily or involuntarily, directly or in- 
directly, through transfer of control of 
any license to any person, unlets the 
Commission shall, after securing lull in 
formation, find that the transfer is in ac- 
cordance with the provisions of tnc Act 
;ind shall give its consent in writing. 

(c) Each person licensed by the 
Commission pursuant to the regulations 

S in this part and fart* 31-36 shall confine 
q- his possession and use of the byproduct 
material to the locations and purposes 
8 authorized in ihe license Except as 
1 otherwise piov»dcd in ihe license, a 



q 3^.5 Novamber 14, 1975 

ERIC 62 72 



PART 30 • RULES OF GENERAL APPLICABILITY TO LICENSING 



i license issue J pursuant iViKS" rcgiilatToW«2J 
in this part and Parts 31 36 of this 
^ chapter shall cany *ith it the right to 
<i receive, acquire, own. possess, and iro- 
cc port byproduct mater lai Preparation for 

t' x shipment and transport ol byproduct 
material .shall be in accordance with the 
provisions of Part 71 of this Chapter. 

(d) Each license issued pursuant to 
the regulations in this part and Parts 
11-16 >hall be deemed to contain the 
provisions set torth in section I83b.-d., 
inclusive, ol the Act. whether or not 
these provisions are expressly set forth in 
the license. 

(e) The Commission may incorpor- 
ate, ir. an> license issued pursuant to the 
regulations in this part and Parts 31-36. 
at the umc ol issuance, or thereafter by 
appropriate rule, regulation or order, 

£ such additional requirements and condi- 
g tions with respect to the licensee's 
a. receipt, po^ssion. use and transfer of 
n byproduct notorial as it deems appropri- 
ate or necessary in orucr to* 

(':) Promote the common defense 
and seeurKy. 

(It Protect health or to minimize 
danger to lif* or prope r ly, 
i j) Protect restricted data. 
l>> Require <u<.h reports and the 
keeping ot such records, and to provide 
for iuch inspections of activities under 
the i.w^nse .•> ma> be necessary or ap- 
or >p:»~:c to effectuate the purposes of 
the Act ..ik! iigululiwii) thereunder 

"> 30.35 ! Deleted 40 FR 8774.} 
S 30.36 £ ipiration of licenses. 

Except as provided in § 30 37(b). each 
spccit'c hcense shall expire at the end of 
the uay. in the month and year stated 
therein. 

§ 30.37 Applications for renewal of 
licenses. 



(aj Applications for renewal of a 
u-> specific license shall be filed in accor* 
5 dance with § 30.32 
cc (b) In my case in which a licensee, 
p not less than thirty ( 30) days prior to the 
expiration of his existing license, has 
filed an application in proper form for 
renewal or for a new license, such exist- 
ing license shall no' expire until the ap- 
plication has been finally determined by 
the Commission 

§ 30.38 Applicalions for amendment 
of licenses. 

Applications for amendment of a 
license shall be filed in accordance with 



§ 30. 32* and shall spec ffy trie TeTpEcTs fa 
which the licensee dcsi.es his license trr 
be amended and the grounds for such 
amendment. 

in 

CO 

00 $ 30.39 Commission action un ap- 
£ plications to renew ur umend. 

o 

■« 

!u considering an application by a 
licensee to renew oi amend his license 
;hc Commission will apply the applica- 
ble criteria set forth in \ t0 33 and Parts 
1? -36 of this chapter 



material. 



Transfer of byproduct 



(a) No licensee shall transfer 
O) byproduct material except as authorized 
« pursuant to this section. 
5 (b) Except as otherwise provided in 
go his license i nd subject to the provisions 
ol paragraphs (c) and (d) of this section, 
any licensee may transfer byproduct 
material' 

(1) To the Administration; 



£ (2) To the agency in any Agreement 
5 State which regulates radioactive 
J material pursuant to an agreement under 
o section 274 of the Act. 

(2) To any person exempt from the 
licensing requirements of the Act and 
*| regulations in this part, to the extent per- 
mitted under such exemption. 

(4) To any person in an Agreement 
Stale . suoject to the jurisdiction of that 
State, who has been exempted from the 
licensing requirements and regulations 
of that State, to the extent permitted 
under such exemption; 

(5) To any person authorized to 
receive such byproduct material under 
terms of a specific license or a general 
license or their equivalents issued by the 
Atomic Energy Commission, the Commission, 
or an Agreement Sttte: or 

(b) As otherwise authorized by the 
Commission in wn'tng 

(c) Before transferring byproduct 
material to a specific licensee of the 

3 Commission or an Agreement State or to 
a general licensee who is required to 
register with the Commission or with an 
Agreement State prior to receipt of the 
byproduct material, the I ic en See 
transferring the material shall verify that 
the transferee's license authorizes the 
receipt of the type, form, and quantity of 
byproduct material to be transferred. 

(d) The following methods tor the 
verification required by paragraph (c) of 
this section are acceptable: 

(1) The transferor may have in his 
possession, and read, a current copy of 
1 he transferee's specific license or 
registration certificate; 



a 



(2) The transferor may have in his 
possession a written certification by the 
transferee that he is authorized by 
license or registration certificate to 
receive the t>pc. form, and quantity of 
byproduct material to he transferred, 
specif) ing the license or registration cer- 
tificate number, issuing agency and ex- 
piration date; 

(3) For emergency shipments the 
transferor may accept oral certification 
by the translerce that he is authorized by 
license or registration certificate to 
receive the type. form, and quantity of 
byproduct material to be transferred, 
specif) ing the license or registration cer- 
tificate number, issuing agency and cx- 

g pi ration date Pn*\idvd. That the- oral 
3 certification is confirmed in writing 
cc within 10 da\s; 

(4) The transferor inay obtain other 
sources of information compiled by a 
reporting service from official records of 
the Commission or the licensing agency 
of an Agreement State as to the identity 
of licensees and the scope and expiration 
dates of licenses and registration, or 

(5) When none of the methods of 
verification described in paragraphs 
(d)(1) to (4) of this section are readily 
available or when a transferor desires to 
vent) that information received by one 
of such methods is correct or up-to-date, 
the transferor mav obtain and record 
confirmation from the Commission ur 
the licensing agency of an Agreement 
State thai the transferee i> h.cmed io 
receive the byproduct material 

Recoros. Inspections. Tests. 
Procedures and Reports! 

§ 30,31 Rtcords. 

£ a c h p e r son w h o t receives byproduct 
material pqr sy am to a hce n^in ^sucd pyr « 
suant to the regulanons in this part And 
Pam 31-36 sMf^eep records showing 
trie recei pt, transfer, export and disposal 
oi such by p to Q acK mate n aT. ~ 



« J 30.52 



Inspections. 



U) Each liccnscc^shajl afford to the 
Commission at^ all reasonable times op- 
porTunity to inspcctjbypxojduct material 
and the premises and facilities wherein 
byproduct material i& used or stored 

(b) Each licensee Sha ll make availa- 
ble^to the Commission for inspection, 
upon reasonable notice, records kept bj 
him pursuant to the regulations in this. 
cnaptcw ******** 

§ 30.53 Tests. 



t Amended J7 b'R 9207. 
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icci^v>hairrM?rTu7nr.orp;iTV| I the p.'mW shaRT^^ ^icT&wwfcr well* devices to pcisous ex. 

nr win to perform* such tests aj[ g Liurg) Research and Ocselopmcnt Ad- gempt from licensing pursuant u> $ 30.15. 



the Contmr . w 

the Commission deems appropriate orl g ministration, Post Office Mux F.* Oak 
necessary for the administration of the n Rulfee, Tennessee 37830, and shall in- 
regulations in this part and Parts 31*36, £ elude the Reporting Identification Sym- 

n hoi (RIS) assigned by the Commission to 
the licensee 



including tests of: 

(a) Byproduct material; 

(bj Facilities wherein byproduct 
material is utilized or stored; 

<c) Radiation detection and 
monitoring instruments; and 

(d) Other equipment and devices 
used in connection with the utilizatiun or 
storage ot n\ product material. 



(h) l-xccpt as specified in paragraph 
(d) and (c) of ;his section, each licensee 
who ki authorized to possess at any one 
? time and location more than 10.000 
» curies of triiium shall suhiint lu the 
J Commission within thirty (30) days after 



o June 30 and Decerning 31 of each year a 
"§ 30.54 Confrol and sccwntii* pro- 7 statement of his tritium inventory to the 
cedartt for tritium. I nearest hundredth of a gram calculated 

[at 10.000 curies per gram. 
<a) Except as specified in paragraph ~ The reports shall bo 

(b) of this section, each licensee who is § submitted to tlic U.S. r ncrjry Rcstwli and l)c- 
,„,ho„zed ,« possess a, any one „«, : and • ^tt'^a!!!*!. 
locan.m more than 10.000 curies of in - il lhu Kcournn^ Identification Symbol (RIS) as 
lium shall establish and maintain written £ signed by the Commissiun to the Ik msec, 
material control and accounting pro-^i ______ 

eedures that are sufficient to enable the C^of^ * " stamen, o. I ict or an, 

authorized to possess, import, or export £ report record or .,ts P ,et.oi, or ...Ik. 
tnuum shall report promptly to the ftp- P- m " n > *hieh wuuld warrant .be Com 



licensee to account for the tritium in his 
possession under specific license. 

(b) Wnitcn material control and ac- 
counting pioccduresarc not required for 
( 1 ) tritium produced or possessed within 
a production or utilization facility mu- 



tt or (3) tritium contained in sell-luminous 
5 devices imported by persons Ik cosed to 
£ transfer such devices to persuns exempt 
from licensing pursuant to $ 30.19. 

EnK)R< I.MLNI 

$ 30.61 Modification and revocation 
of licenses. 

(a) The terms and conditions of e.ieh 
license issued pursuant to the regualdons 
in this par and Paris M -36 shall he sub- 
ject tu amendment, revision or modifica- 
tion by reason ot amendments to the Act, 
or h) reason ot rules, regulations and or- 
ders issued in accordance \wih the terms 
of the Act 

(b) Any license may be rrvoked. sus- 
pended or modified, in whole or in p.m. 
fur any material tal_e statement in the 
application or aii\ statement ot tact re- 
quired under section \H2 ot the Net. or 

£ because ol conditio. is revealed b\ >uch 



propriate NRC Regional Ofllce listed In 
Appendix D of Pait 20 of this chapter 
by telephone and telegraph, muilcram, 
or facsimile any incident in which an 
$ attempt has heen made or is believed to 



dent.il to ihc operation of the facility. (2) g — p ^en wade tQ commIt a lhcft or U1V 
tnuum contained in spent fuel, other t-| aw j u i diversion of more than 10 cuues 
ih.m tritium intentionally produced in or ct ol suc ^ material at a:i\ one time or moie 
rcco\crcd from a production or utili/a- than 100 cities of such rnatonal in any 
non rauliit for an> subsequent use. (3) 7 one calendar year The initial report 
tritium cunuined m d.viccs imported b> *>* foiiusecl wit.nn a poi.ou c. fifteen 

persons licensed 10 trjnsfcr such devices 
to persons exempt from licensing pur- 
suant to 10 15, and (4; tritium con- 
tained in sell-luminous de\ ices imported 
b> persons licensed to transfer such 
dexuesto persons exempt from licensing 
pursuant to $ 30 19. 



16 > days by a written lepurl siibmhted 
to the appropriate NHC Rcfionnl OfTice 
which sets forth the details of the inci- 
dent and Its cunscQUftnces. Copies of such 
written report shall be sent to the Di- 
rector of Inspection and Enforcement. 
US. Nucle.'i Regulatory Commission. 
Washington. D.C 20565. 



5 30*55 Tritium reports. 

(a) I xcept as specified in paragraph 
(d) ol this section, each licensee who 
ir.mslcrs or receives at any one nine 
1 UUG curies or mure ot tritium sluill 
complete and distribute a Nuclcai 
Material Transaction* Report on Form 
NKC-741. in accordance with the 

printed instructions loi completing the g tion arc not required lor tritium 
torm. Each licensee who transfers such S possessed pursuant to a general license 
material shall submit a completed copy c ptovtded in Part M of this chapter in lor 



mission to letusc to gram a luen^c i i. an 
original application, or loi violation < I 
or tailurc to ohscne an> ol the terms 
and provisions of the Act or ot ,in\ ruli 
regulation or order ol the Commission 

(c) Except in cases ot willtuhicss or 
ih jsc in which the public heilt'i tricroM 
or safety requires otherwise i ■ 
sh.ill be nindi tied, suspended «r n'snlcd 
unless. pr»or i" in** in^utmi -n ni pro- 
ceedings ll'ercloi . ta^ts or lOiVu." » lael' 
m?\ war rent such ailion shali h*i\c b.-cn 
called to the attention ol the license*, in 
writing and the licensee shall Im\c bjeri 
accorded ..n opportunr.) t»» tK n:(#nstr..t. 
or achies c compliance vv nh all law tut re 
jjjuircnients 



00 



Subsequent t<» the subnussiuu ot the wm- 
;en report required by this paragraph, g ^ 30.62 Right tu caj»** the with -#td 
the licensee shall promptl) inform the 
Otlice of Inspection and tnlorccmenl by 
means ot a written report o! any subst.m- 
use additional information, which 
occomes .mailable to the licensee, con- 
cerning an attempted or apparent thclt 
or unlawtu! diversion ot tnuum 



ing ot* recall of bv product 
materia**. 

The C'lnnnnssion iimn cause the wnh 
holding or recall o! h> product matcital 
trom an> licensee who la not equipped in 
observe i«r tails lo observe such salcu 



ot l orm NFC-741 to the Commission 
and three copies lo the receiver of the 
material promptly aher the transfer 
tales place Each licensee who receives 
such material shall submit a completed 
ccp\ #>f Form NRC-741 to the Commis- 
sion and lo the shipper of the material 
withm ten (10) days after the material i\ 
received. The Commission's copies ol 



(d) Tlie reports described in this sic- ■£ standards to protect health as max Le 

x established b\ the CommiNM>»n "f 
£ uses such material** r \ mlatiou » J law ot 
h regulation ot the C n.niuissnui. or in a 
manner other than as disclosed in the .ip 



• AmcnJvJ .la KH JiJO. 



tritium contained in spent tm l 

( e ) The reports d eser ibed in 
paragiaph tb) ol tins section aie not re- 
quired lor ( 1 ) tritium produced or 
possessed within a production oi utiliza- 
tion tacilii) incidental to the operation 
ot the facility, other than tritium inten- 
tionall) produced by or iccoveied from £ 



plication ihcrclor or approved b\ the 
Commission. 

30.6^ Violations. 



£ An injunction or othei court order 
or may be obtained prohibiting any viola 
• | | , f . It turn of any pro\ iMon of the Atoinu 

a production or utili ation Mel. lo § ,054. as amended, or I, 

an> subsequent use; (2) tritium cc iita.nec • X K C organ./at,oii AC 

in desices imported by persons licensed * bJ * 
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«»l J 'J 74. or .hi \ rc^til.itinn or tinier 
i>suc.l thcrcuiuKi \ u«urt order 1 1 : a y he 
<ii t.niKil tor the p.i\tiieat ol .1 civj 

K'ti.iliy impose I puiNuant to section 2"W 
o| ih»* Act tor viol.muii tit section 5 /. 
62.6VHI. 82. 101. 10?. 104. 107. or 109 
nl the Act. or 'ititon 2iU\ ol ihe I neiev 
kioriMnii.ttmo \elnl 1974, or .111) rule, 
regulation, or order issued ihereumler. 
or .in) term, vimditmii. or t unit .11 ion ot 
•on I Kiinc ismki! thereuiuler. 01 lor .tin 
wl.itiiid lur mIikIi 1 heenw in.») l>e 
1 \«A«.\I imhIu > 1(1 n\ |K6 ol ihe Vt 

\m jvi ,no win* \mHIuII) vioUtei .un 
pr.ii ismn »>| 1 he V 1 or .»,n rigul-iiiuii nr 

■f 1 ' . 1 i»juI iluu tnwli ' m.n he ^uiln ol 

• „iinie .mk! upon turn letioii. 10, t\ he 
puioslnd hs hhi or impriumiiicm or 
hnili. as proi 1 J 1 l.iw 

s »< III 1)1 1 1 s 

* 30. 70 Sirutlnlc A — h tempt eon- 
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jhoulJ l.c il"r»\ v\ x\ kn. *t 
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the ctcivjil con. f|itrttt*Mi uhitk-iiM ui . 4 | odiiU V .'or 
Hie sihvkic i*.titjwi wluu ocH to ronibltut: n 1 be som 
ol such ra'io» iiuy not Cli^.l "1 ' 0 e , umiv) 
Example 

ConofutfoOon of Isotope A Li Pro.bict h 
Kiein|ii cono'utrgtion of i'^ttocwX 

Cuocmtfatt on of laolopo 11 m Hrcduct 
Eicio^t cxuoentnui jiio( l Jvopo B - 



§ 30.71 Schedule ». 

Anttmnni l :j ;Sb 122) 
Antjm.mx I J4 (Sb 1 24| 
AniiiiiinH I tSh I 25) 

\r>,nn. 73 t-\s 7^) 

Vium, 74 i ( i> 74) 

•\l H a «K 7h « \v "|i| 

'vrsen.i 7*» < \% 77) 
it ifium 131 t Rj Mil 
•barium I J J (U.1 I J J) 
h\ir. mi Uu <Bj J lOj 

ni>muih :io ib» :ioi 
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PART 30 • RULES OF GENERAL APPLICABILITY TO LICENSING 
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